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1.0 INTRODUCTION

This document provides the 100% Final Design for the Remedial Design for Source Control

for the Area 9/10 portion of the Southeast Rockford Groundwater Contamination Superfund

Site (CERCLIS ID No. ILD981000417) located in the City of Rockford, Winnebago County,

Illinois.

Hamilton Sundstrand Corporation (HS) entered into an Administrative Order on Consent

(AOC) with the United States Environmental Protection Agency (USEPA) on January 13,

2003 for the completion of a Remedial Design (RD) for source control for Area 9/10.

Preparation of the 100% Final Design document was specified as part of the February 27,

2003 Statement of Work (SOW) associated with the RD.

1.1 PURPOSE OF 100% DESIGN REPORT

The purpose of this document is to allow a tiered review by the USEPA of the basis for

design for the selected remedy at Area 9/10 of the Southeast Rockford Groundwater

Contamination Site (SER). The selected remedy consists of air sparging and soil vapor

extraction to address impacted groundwater (leachate) at the Hamilton Sundstrand Plant # 1

facility within Area 9/10. The remedy is described in the June 11, 2002 Record of Decision

(ROD) for Operable Unit Three (OU-3) Source Control. In addition, soil identified as source

material at the Outside Container Storage Area (OSA) will be excavated and disposed

offsite along with limited groundwater biological enhancement in this location. This 100%

design document presents final design information for key components of the remedy for

USEPA review and comment.

A summary of the selected remediation alternatives, air sparging (AS) and soil vapor

extraction (SVE), from the ROD is as follows:

Groundwater (leachate) Remedy:

 Alternative SCL-9/10E: Enhanced Air Sparging, which consisted of installing injection

wells along the boundary of the Groundwater Management Zone (GMZ) and source
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area, was the selected remedy. Enhanced Air Sparging will involve the placement of

air injection wells down gradient and in the more highly-contaminated areas. Air will

be injected into the contaminated groundwater, causing the contaminants to volatilize

into air pockets in the soil above the water table. The air sparging will have to be

operated in conjunction with the Soil Vapor Extraction System SCS-9/10C. Vapors

will be collected underground prior to their treatment with activated carbon.

 The leachate remedy also includes institutional controls on groundwater usage within

the GMZ, installation of monitoring wells, and implementation of a groundwater

(leachate) monitoring program. Groundwater (leachate) will be monitored at

predetermined intervals for 30 years, per Resource Conservation and Recovery Act

(RCRA) post-closure groundwater monitoring requirements. Monitoring will typically

consist of collecting groundwater and analyzing for volatile organic compounds

(VOCs) and, where appropriate, parameters that measure biological activity.

Soil Remedy:

 Alternative SCS-9/10C: Soil Vapor Extraction with vapor treatment using activated

carbon was the selected remedy for soils at Area 9/10. Under this alternative,

contaminated soils will be remediated in situ via a SVE system. The system will

consist of installing a series of wells connected by an underground piping system. A

blower will provide a source of negative pressure to extract vapors from the

subsurface. Extraction wells will be screened in the vadose zone, where they will

remove the contaminants from the unsaturated zone, as well as groundwater

(leachate) contaminants that might diffuse from the surface of the water table. A pilot

program will be conducted prior to the design of the SVE system to determine well

spacing and in situ air permeability. Vapors collected from the SVE unit will be

treated through the use of granular activated carbon. Granular activated carbon can

be used to treat vapors at this area because of the lower expected concentrations of

contaminants from soils.

 The vapor treatment scenario may have to be reevaluated based upon additional

data collection from Area 9/10 and the results of the SVE pilot program.
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The aggregate number of air sparge wells and SVE wells for soil and groundwater/leachate

remediation identified in the Southeast Rockford Source Control Operable Unit Focused

Feasibility Study (FFS) prepared by Camp Dresser McKee (CDM) dated September 5, 2000

for the selected remedies in the ROD were 15 and 10, respectively.

1.2 SITE BACKGROUND

Site Description

Area 9/10 (Area) is an industrial area located within the City of Rockford, Winnebago

County, Illinois. The Area is bound by Eleventh Street on the east, Twenty-Third Avenue on

the north, Harrison Avenue on the south, and Sixth Street on the west. Hamilton

Sundstrand Corporation was the only potentially responsible party identified by the Illinois

Environmental Protection Agency (IEPA) for Area 9/10. The Hamilton Sundstrand (HS)

Plant #1 facility (the Site) is located within Area 9/10. The Area 9/10 and HS Site locations

are shown on Drawing Y1. The address of the facility is 2421 Eleventh Street. The Site is

located in the southeast portion of the City of Rockford, Illinois, in Section 36 of Township 44

north, Range 1 east, of Rockford Township in Winnebago County. The HS Plant # 1 facility

within Area 9/10 is a generally rectangular area of approximately 13 acres. The Site is

bound on the north by 23rd Avenue and former Mid-States Industrial (2401 Eleventh Street),

on the south by the former Nylint/DRB property (2525 Eleventh Street) and the Rockford

Products Parking lot, to the west by 9th Street, and on the east by 11th Street. The Site

utilities and property boundary for the HS Plant #1 facility are shown on Drawing Y2.

The SER site consists of three Operable Units, each with a corresponding ROD. Operable

Unit One (Drinking Water Operable Unit) provided some area residents with a safe drinking

water supply by connecting 283 homes to the city water supply. Operable Unit Two

(Groundwater Operable Unit) addressed the area-wide groundwater contamination. An

additional 264 homes were connected to the city water supply and a remedial investigation

(RI) was conducted to characterize the nature and extent of the groundwater contamination

and to provide information on source areas responsible for contamination. This operable

unit identified four source areas (Areas 4, 7, 9/10, and 11). Operable Unit Three (Source

Control Operable Unit) began as a State lead action to select remedies for each of the
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source areas. Based on the field investigation activities conducted by the IEPA at each of

the areas, cleanup alternatives and selected remedies were presented in the May 2002

Source Control Remedies ROD issued by the USEPA and the IEPA.

The selected source control remedies for Area 9/10 are enhanced air sparging for leachate,

soil vapor extraction with treatment of vapors by granular activated carbon for soil, and

institutional controls. The term leachate is defined as water that passed through waste and

picked up contaminants present in the waste.

HS Plant # 1 Facility Constituents of Concern

The HS Plant #1 facility was identified during the RI, performed by CDM for IEPA, and the

Pre-Design Investigation (PDI), undertaken by HS, as containing groundwater impacted with

VOCs above the Preliminary Remediation Goals (PRGs) identified in the ROD. The

compounds detected at concentrations above the PRGs are referred to as constituents of

concern (COCs). A network of 28 monitoring wells was established at the facility during the

PDI. The monitoring well locations and topography (monitoring well ground surface

elevations) are shown on Drawing Y3.

The RI also identified COCs in groundwater with concentrations above PRGs. The PRGs

were based on 35 IAC Part 620 Groundwater Quality Class I groundwater, 35 IAC Part 742

Tiered Approach to Corrective Action Objectives (TACO), and USEPA maximum

contaminant level (MCL) regulations. The groundwater COCs were identified as 1,1-

dichloroethene (1,1-DCE); 1,2-dichloroethane (1,2-DCA); 1,2-dichloroethene (1,2-DCE);

ethylbenzene; tetrachloroethene (PCE); 1,1,1-trichloroethane (1,1,1 TCA), 1,1,2-

trichloroethane (1,1,2 TCA); trichloroethene (TCE); and vinyl chloride (VC), as agreed upon

with USEPA and IEPA. The historical groundwater analytical results from the western

portion of the building are shown on Drawing Y4.

The soil COCs for Area 9/10 were identified as: 1,1-DCE; methylene chloride (MC) (possible

laboratory artifact); PCE; 1,1,1 TCA; 1,1,2 TCA; and TCE as agreed upon with USEPA and

IEPA.
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The following sections describe the Site conditions considered in the selection and

evaluation of the preferred remedy.

Hydrogeological Setting

The geological profile encountered at the HS Plant #1 Facility generally consists of surface

pavement (asphalt, concrete pad, or floor slab) with a gravel fill subbase from ground

surface to one to two feet below ground surface (bgs), underlain by silty clay to a depth of

four to eight feet bgs, which is underlain by poorly to well graded sand (predominantly fine to

medium sand) with some gravelly units to below the maximum depth of the borings at the

site (140 feet). The sand and gravel has been reported to extend to a depth of 230 to 250

feet bgs in the vicinity of Area 9/10. This glacial outwash is identified as the Mackinaw

Member of the Henry Formation. Bedrock encountered in borings/wells in the area is part of

the Ordovician period Ancell Group (sandstone) of the Paleozoic era.

The vadose zone extends within the sand to a depth of approximately 30 feet bgs. Within

the vadose zone sand there is a discontinuous one to four feet thick silt layer at

approximately 18 to 23 feet bgs which was identified in the OSA. This layer was observed

only in a limited area in the northwest portion of the Site. No other substantive or

continuous fine grained layers or lenses were documented during the PDI investigation

activities. At depth within the aquifer some coarser grained gravelly sand and sandy gravel

units were observed.

The uppermost aquifer at the Site is the sand and gravel aquifer. The potentiometric

surface level ranges between 30 to 35 feet bgs. This level varies somewhat seasonally and

appears to mirror the general rainfall pattern of the area. Over the past several years the

water level has typically been approximately 33 feet bgs. The aquifer is greater than 100

feet in thickness at the Site. The groundwater flow is to the west-southwest at a gradient of

approximately 0.0008 ft/ft (0.6 ft / 715 ft in March 2006) toward the Rock River. The

hydraulic conductivity of the sand aquifer is 1.22 x 10-3 cm/sec and the aquifer porosity is

assumed to be 0.25 (both from the CDM FFS 2000). Using this data, it is estimated that the

average linear velocity (also referred to as groundwater seepage velocity) is likely between

4 and 10 feet per year.



SECOR

02072.04r01 100%Design 1-6

Extent of Soil Impacts

The initial RI activities completed by CDM in Area 9/10 consisted of soil gas samples and

limited soil sampling. A more comprehensive Pre-Design Investigation consisting of 38 soil

borings across the Site, including adjacent properties and public right of ways, was

completed by HS in 2003 and 2004. This effort identified three areas of soils which exceed

the PRG (and TACO) remediation objectives (ROs). These areas were the OSA, the

loading dock and former container storage area, and the western part of the South Alley.

The ROD requires that source material be addressed in the remedial design.

Soil in the OSA may be considered source material. Concentrations of 1,1,1-TCA, 1,1-DCE,

PCE, TCE, mercury, cadmium, and lead were detected in samples S1 through S8 above

ROs. A number of the constituents were found in only relatively shallow soil (less than 8

feet bgs). PCE and cadmium were the only constituents detected above ROs in deeper

soils. These metals are not COCs as defined in the ROD. However, the OSA is also

subject to RCRA regulations, and these metals are of concern from this perspective.

In the loading dock and former container storage areas, soil concentrations at four boring

locations (S12, S13, S14, and SMW-15) exceeded ROs. The elevated concentrations were

all in the shallow soil sample intervals at these locations. There were no RO exceedances

in the deeper soil samples analyzed at these locations and the impact is believed to be

limited vertically. Impacted soil in the loading dock area will be addressed. This area is

presently covered with asphalt.

There was a soil PCE RO exceedance at the SMW-5 location (5 to 7 feet) southwest of the

HS Plant # 1 building. There was, however, no PCE detected in the deep soil sample at this

location. This area is not considered source material. This location is, however, adjacent to

the treatment zone of the air sparge and soil vapor extraction system in the South Alley.

The VOC impacted soil at the OSA is a 65 foot by 50 foot area of approximately 3,300

square feet. HS plans to address these soils by excavation with offsite soil disposal. The

impacted soil is primarily in the soil column from ground surface to six feet in depth. The
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total estimated in place quantity of impacted soil at the OSA is 550 cubic yards (850 tons).

Drawing Y4 illustrates the lateral extent of soil impact above ROs at the OSA. A work plan

for the excavation of the source material at the OSA was submitted to USEPA dated April

27, 2005 and was approved with modification on August 15, 2005.

1.3 DOCUMENT OVERVIEW

The purpose of this document is to present the basis of design and final details for the

groundwater and soil remedy within Area 9/10 at the SER Site. Key components of this

system as defined in this document include:

 Air Sparge System pilot test data review, basis of design, well design, piping, and

equipment for the treatment area in the western portion of the South Alley is

discussed in Section 2 of this document;

 Soil Vapor Extraction system pilot test data review, basis of design, well design,

piping, and equipment for a capture zone for the air sparge injected air in the western

portion of the South Alley is discussed in Section 3 of this document;

 Extracted air treatment basis of design for granular activated carbon and system

controls equipment is discussed in Section 4 of this document;

 OSA groundwater attenuation enhancement basis of design for material placement,

pre-placement monitoring and post-placement monitoring is discussed in Section 5

of this document;

 OSA soil excavation basis of design including necessary well abandonment, waste

characterization, excavation, loading, transport, offsite disposal of source material,

backfill, cap placement, and loading dock soil remediation is discussed in Section 5

of this document;
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 Institutional controls for a Site groundwater use restriction (including development of

a Groundwater Management Zone [GMZ]), commercial/industrial land use restriction,

and an engineered barrier at the OSA are discussed in Section 6 of this document;

 Applicable or relevant and appropriate requirements are discussed in Section 7 of

this document;

 Minimization of impacts to the public and the environment are discussed in Section 8

of this document;

 Necessary permits are discussed in Section 9 of this document; and

Section 10.0 provides a discussion of the final design (100% design) package documents

consisting of the following; technical specifications; amended health and safety plan;

operation, maintenance, and monitoring plan (OM&M), and construction quality assurance

project plan (CQAPP) as outlined in the SOW as required in the ROD. These documents

are submitted to the USEPA for review and approval.
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2.0 AIR SPARGE REMEDIATION SYSTEM

Air sparging is a proven in-situ remedial technology for VOCs that consists of injecting air

into the formation below the water table. The injected air transfers volatile organic

compounds from the dissolved phase to the vapor phase. The air sparging system will be

coupled with a SVE system. The SVE system is designed to remove the vapor phase VOCs

generated by the air sparge process from the subsurface. The remediation system is

designed to treat dissolved phase chlorinated solvent impact located in the western portion

of the South Alley of the Site and to also serve as a remediation barrier to mitigate potential

future impact as a result of contaminate migration.

2.1 PILOT TEST REVIEW

An air sparge pilot test was performed on one well and 15 AS and SVE monitoring points in

the OSA area over the period of December 9-11, 2003. The test used a helium tracer to

confirm the radius of influence of the injected air. Air was injected at a depth of 43 feet bgs

at an air injection rate of 44 to 48 acfm, 8 to 10 feet below the water table surface. The pilot

test data indicated a zone of influence (ZOI) of 20 feet from the injection point. The air

sparge system design is based upon the results of the pilot study as the geology across the

Site is very consistent. The pilot test results are therefore considered representative of the

planned treatment area located in the western portion of the South Alley. The pilot test

results were positive and showed that AS is a viable technology for the treatment of the

dissolved phase impact at the Site. The pilot test results provided the following air sparge

system design parameters:

Radius of Influence – vacuum/pressure

Zone of Influence – air sparge

Air injection flow rate

Complete pilot test results can be found in the Pilot Test Summary Report dated October 1,

2004 and submitted to the USEPA.
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2.2 AIR SPARGE TREATMENT AREA

The treatment area is located in the western portion of the South Alley and is approximately

450 feet long by 30 feet wide. The length of the treatment area was determined from

groundwater analytical results from the PDI activities. For groundwater, a concentration

more than two orders of magnitude above the PRG/MCL for Class I groundwater was used

as the criteria for designation as source material. The width of the treatment area is defined

by the design ZOI of the air sparge system. The planned AS system design consists of 15

air sparge wells. The air sparge well spacing is based upon the 20 foot ZOI measured

during the AS pilot test. The design spacing is based on a ZOI of 15 feet to provide an area

of overlap between sparge wells. The location of the AS treatment zone area and well

locations are shown on Drawings Y4 and Y5, respectively.

2.3 AIR SPARGE FINAL DESIGN

The 15 air sparge wells will be divided into three banks of five wells. Each bank of five wells

will act as an independent treatment cell. The treatment cells will operate successively

utilizing a timing relay and air solenoid valves. Each cell will be pulsed for four hours

initially. The pulse time may be adjusted based upon evaluation of the initial removal

results.

Sparge injection pressure was calculated assuming a 17 feet treatment zone, 0.2 pounds

per square inch (psi) air entry pressure for the filter pack, and 0.2 psi air entry pressure for

the formation. Line losses due to friction were calculated using the Darcy-Weisbach

equation. The design calculations and assumptions used are provided in Appendix A. An

air sparge injection flow rate of 20 cubic feet per minute (cfm) was determined based upon

the standard design model described in the United States Air Force (USAF) manual dated

June 3, 2002 titled “Air Sparging Design Paradigm.” The total air sparge design flow rate

per cell is 100 cfm. The minimum air sparge injection pressure to overcome the hydrostatic

pressure is estimated to be 10.38 psi. The value includes an additional five feet of

hydrostatic head to allow for higher than average water table levels.
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The initial sparge period of four hours per cell was adopted based on design examples

detailed in the USAF manual “Air Sparging Design Paradigm”. The sparge air will be

supplied by a Reitschle model DTB (06) 180 MACRO, 15 horsepower (hp), rotary vane

compressor or equivalent. The compressor specifications and performance curves are

provided in Appendix B.

Injection Well Design

The design calculations assume a treatment zone depth of 17 feet. The depth to

groundwater is approximately 33 feet bgs [elevation 695 feet above mean sea level (MSL)].

The air sparge injection wells will have a screened interval of two feet. The bottom of the

treatment zone is assumed to be at the top of the injection well screen at a depth of

approximately 50 feet bgs. The depth of the injection wells will be 17 feet below the typical

groundwater level for a total depth of approximately 52 feet bgs. The injection wells will be

constructed with 1.5 inch diameter, 0.010 slot 304 stainless steel (SS) well screen, 304 SS

riser, with schedule 40 polyvinyl chloride (PVC) riser above the water table. The wells will

be installed using 8 inch (or greater) hollow stem augers or sonic drilling methods. The filter

pack will be red flint #3545 (or equivalent) and extend 12 inches above the screen. A 12

inch sugar sand filter collar will be placed above the filter pack. The annular space of the

sparge wells will be sealed using bentonite chips (or pellets) hydrated in place. The

bentonite seal will extend three feet above the filter collar. Bentonite/cement grout (94%

cement) will be used to seal the remainder of the bore hole to a depth of 42 inches bgs. At

the 42 inch level, a PVC Tee will be welded to the riser and connected to the pressurized air

supply line. A ball valve will be placed in line to regulate flow to the sparge well. The well

heads will have liquid filled pressure gauges and sampling/monitoring ports installed.

Construction diagrams for the air sparge wells and the well vaults are shown on Drawings

Y6 and M2, respectively.

Equipment, Conveyance Piping, and Manifold

The air supply lines coming off the main header will have the following equipment:

• Brass gate valve
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• Timer controlled solenoid valve

• Dwyer model UV-C112 rotometer

• Liquid filled 0-30 psi pressure gauge

• 4-20 mA output pressure transducer

• PVC ball valve

The brass gate valve will control air flow to the well. Air flow will be monitored using the

rotometer. The solenoid valves will allow air flow to the sparge wells based upon timer relay

programming. The timer relays will be incorporated in a programmable logic controller

(PLC) allowing sequential air flow to each treatment cell. The liquid filled pressure gauges

will allow visual monitoring of line pressure. The pressure transducers will allow remote

monitoring of the line pressure using telemetry. The PVC ball valve will be used for gross

flow adjustments and for cutting off air flow completely.

The air supply line coming off the compressor effluent will be equipped with the following:

• Pressure relief valve

• High pressure switch

• Low pressure switch

• Flow meter

• Temperature gauge

• Liquid filled pressure gauge

• 4-20 mA output pressure transducer

• Ball valve

• Bleed valve

The pressure relief valve is a safety mechanism. The valve will open at a preset pressure to

avoid over pressurizing the sparge wells. The pressure switches will shut down the system

in the event of a high or low pressure condition. The pressure switches will be connected to

the telemetry system allowing for remote monitoring of alarm conditions. The flow meter will

be an averaging pitot type flow meter which will be used to monitor total air flow from the

compressor. The temperature gauge will be used to monitor the temperature of the air to

the sparge wells. The liquid filled pressure gauge will monitor overall air pressure in the
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supply line. The ball valve will regulate flow to the manifold. The bleed valve will be used to

reduce air flow and air pressure. A piping and instrumentation diagram legend is provided

as Drawing P1. A diagram of the air sparge wells, process flow, and the instrumentation of

the air sparge supply lines is provided as Drawing P2.

The air sparge system conveyance piping will be constructed of 1.5-inch standard

dimension ratio (SDR) 11 high density polyethylene (HDPE). The air sparge manifold main

header will be constructed of 2-inch diameter schedule 40 galvanized steel pipe. The

individual air supply lines will be constructed of 1.5-inch schedule 40 galvanized steel, 1.5-

inch diameter schedule 40 PVC, and 1.5-inch SDR 11 HDPE. Drawing P2 also shows the

air sparge manifold layout and instrumentation. Drawing M2 provides details of the air

sparge piping manifold.

The air sparge system will be located in the northwest portion of the existing water tank

building in the South Alley area. The layout of the AS system is shown on Drawing M1.
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3.0 SOIL VAPOR EXTRACTION REMEDIATION SYSTEM

The soil vapor extraction remediation system is designed to capture chlorinated volatile

organic compounds in the vapor phase which have been volatilized by the air sparging

activities. There were seven borings/wells completed in the western portion of the South

Alley during the PDI activities. Only one of these locations exhibited VOCs in soil above

ROs (SMW-5). Therefore significant concentrations of VOCs from the soils in the area aside

from those liberated by the AS process are not anticipated. The SVE system is designed to

remove the vapor phase VOCs generated by the air sparge process from the subsurface.

3.1 PILOT TEST REVIEW

The soil vapor extraction system design is also based upon the results of a pilot test

conducted in the OSA over the period of November 17-18, 2003. As the geology is very

consistent across the Site, the pilot test results are considered representative of the

treatment area located in the western portion of the South Alley. The pilot test results were

positive and showed that SVE is a viable technology for the capture of contaminants

liberated as a result of air sparge activities. The pilot test results provided the following

design parameters:

Radius of Influence – vacuum

Vapor extraction flow rate

Soil permeability to air flow

The complete SVE pilot test results can be found in the Pilot Test Summary Report dated

October 1, 2004 and submitted to USEPA.

3.2 SOIL VAPOR EXTRACTION TREATMENT AREA

The six SVE wells will be divided into three banks of two wells. Each bank of two wells will

act as an independent treatment cell. The SVE banks will operate sequentially in concert

with the air sparge banks under the control of a timing relay and air solenoid valves. The
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approximate location of the SVE treatment zone area and well locations are shown on

Drawings Y4 and Y5, respectively.

3.3 SOIL VAPOR EXTRACTION SYSTEM FINAL DESIGN

The six SVE wells are based upon a design radius of influence (ROI) of 50 feet. The

extrapolated ROI from the pilot test data was 60 feet. A 50 ROI was used in the design

calculations as a safety factor. Actual SVE ROI may be greater due to a design vacuum of

60 inches of water (H2O). Actual SVE ROI will be measured once the system is fully

operational. Line friction losses were calculated for the SVE system and factored into the

sizing of the blower.

The SVE vacuum pressure and flow rate was determined by extrapolating the results of the

SVE pilot test. The pilot test achieved 76 actual cubic feet per minute (acfm) at 20 inches

H2O using a 2 hp regenerative blower. The SVE step test data was extrapolated for the

remedial design. The SVE system design calculations, assumptions, and pipe friction loss

calculations using the Darcy-Weisbach equation are provided in Appendix C. A larger

regenerative blower capable of achieving 200 acfm at 60 inches H2O is specified. The

specified vacuum blower is a Reitschle Bora Model SAP 380, 6.4 hp regenerative, side

channel blower (or equivalent). The blower specifications and performance curves are

provided in Appendix D. Each cell will be pulsed for five hours initially based on the air

sparge duration. The pulse time may be adjusted based upon the evaluation of the initial

results.

Extraction Well Design

The extraction well design will consist of a 10 foot section of 4-inch diameter, 0.010 slot PVC

well screen connected to 4-inch diameter PVC riser. The depth to groundwater in the

treatment area is typically 33 feet bgs. The screened interval of the extraction well will

terminate three feet above the average water table level to reduce the effect of groundwater

mounding and potential masking of the extraction well screen. The exact screened interval

will be determined during installation. The wells will be installed using 8-inch or larger

hollow stem augers or sonic drilling technology. The filter pack will be red flint #3545 filter
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sand pack (or equivalent) and will extend 12 inches above the screened interval. A 12-inch

sugar sand filter collar will be placed above the filter collar. The SVE wells will be sealed

using bentonite chips (or pellets) hydrated in place. The bentonite seal will extend three feet

above the filter pack. Bentonite/cement grout (94% cement) will be used for the remainder

of the bore hole to a depth of 42 inches bgs. At the 42 inch level, a PVC Tee will be welded

to the riser and connected to the extraction line. A ball valve will be placed in line to

regulate flow from the extraction well. The well head will have liquid filled vacuum gauges

and sampling/monitoring ports installed. Construction diagrams for the SVE wells and well

vaults are provided on Drawings Y6 and M2, respectively.

Equipment, Conveyance Piping, and Manifold

The vacuum lines coming off the main header will be equipped with the following equipment:

• Brass gate valve

• PVC ball valve

• Timer controlled solenoid valve

• Actuated make-up air valve

• 12 inch long, 2 inch diameter clear PVC sight gauge

• Liquid filled 0-80 inch H2O vacuum gauge

• 4-20 mA output pressure transducer

• 3/8-inch brass ball valve for monitoring

The brass gate valve will control vacuum and air flow from the well. Air flow will be

monitored using a self averaging pitot tube inserted into the sampling port. Velocity and

static pressures will be measured with a magnehelic gauge and converted into flow rate.

The PVC valve is used for gross flow and vacuum adjustments and for shutting the well off

completely. The solenoid valves will open the extraction wells to vacuum based upon timer

programming. The timer will be programmed to allow vacuum to each treatment cell

sequentially. The liquid filled pressure gauges will provide visual monitoring of line vacuum.

The pressure transducers will allow remote monitoring via telemetry of line vacuum. Using

the telemetry system, the actuated make-up air valve will allow remote adjustments to line

vacuum. The 3/8-inch ball valve will be used as a sampling port and flow monitoring point.
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The extraction air line coming into and out of the vacuum blower will be equipped with the

following:

• Vacuum relief valve

• Self averaging pitot tube

• Temperature gauge

• Liquid filled vacuum gauge

• Ball valve

• Make up air valve

The vacuum relief valve is a mechanical valve that will open at a preset pressure in the

event of a high vacuum condition. The valve will open at a preset vacuum level to avoid

high vacuum conditions and potentially damaging the blower. The flow meter will be an

averaging pitot type flow meter which will be used to monitor total air flow from the vacuum

blower effluent. The temperature gauge will be used to monitor the temperature of the

vacuum blower effluent. The liquid filled pressure gauge will monitor vacuum pressure at

the blower influent. The ball valve will regulate flow to the manifold. The make up air valve

will be used to supply ambient air to reduce vacuum at the manifold.

The SVE system conveyance piping will be constructed of 2-inch SDR 11 HDPE. The SVE

manifold main header will be constructed of 3-inch diameter schedule 40 PVC pipe and

fittings. The individual vacuum lines will be constructed of 2-inch diameter schedule 40

PVC, and 2-inch SDR 11 HDPE. Drawing P2 shows the SVE system manifold layout,

process flow, and instrumentation. Drawing M2 shows the details of the SVE piping

manifold. The SVE system will be housed within the existing water tank building. The SVE

system layout within the building is shown on Drawing M1.

3.4 AIR AND WATER SEPARATION

Entrained water vapor in the vacuum lines will be removed and collected by an air/water

separator. The air/water separator specifications will be matched to the vacuum and flow

rate of the regenerative blower. The air/water separator will contain automatic level controls
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with redundant high-high alarms. The level controls will be housed in a stilling well attached

to the side of the air/water separator. The air/water separator system will be designed to

automatically gravity discharge to an air sparge well in the event of a high level condition.



SECOR

02072.04r01 100%Design 4-1

4.0 EXTRACTED AIR TREATMENT AND OPERATION

4.1 VAPOR PHASE TREATMENT

The vapor phase treatment system will consist of two granular activated carbon (GAC) units,

a primary and secondary unit, plumbed in series. The secondary carbon unit will act as a

back up in the event VOC breakthrough occurs at the primary unit. Each unit will be a

Carbonair GPC 20R containing 2,000 pounds (lbs) of GAC designed for vapor phase

adsorption (or equivalent). Technical specifications of the air treatment system are provided

in Appendix E. The carbon units will be connected using flexible hose and quick disconnect

fittings to facilitate installation, unit change out, and removal. Air discharge sampling ports

will be installed between the carbon units and at the discharge. Due to the operating nature

of AS/SVE systems where there are higher initial VOC concentrations in the soil vapor that

decrease with time, it is anticipated that the carbon units will be utilized primarily only during

the initial phase of system operation. The carbon units will be taken off line once effluent

VOC concentrations no longer exceed permit required conditions. The layout of the GAC

units within the treatment building is shown on Drawing M1.

4.2 ELECTRICAL REQUIREMENTS

Calculations were performed to determine if there was a potential need to use explosion

proof controls, equipment, and wiring in the equipment building. The maximum

concentration of flammable VOCs in the extracted vapor stream was calculated using the

groundwater data collected from monitoring wells located in the treatment area. The

groundwater data used was from the November 17, 2004 sampling event. Soil VOC

analytical concentrations from borings/wells samples during the PDI from within the

treatment area were either below the method detection limits or at trace levels. Therefore,

the anticipated maximum potential VOC vapor concentrations produced by the AS/SVE

system are based upon dissolved phase groundwater concentrations only. To determine

the estimated maximum potential vapor concentrations calculations were made using

Henry's Law equilibrium constants to estimate the highest VOC concentrations across the

treatment area. Average VOC concentrations in the extracted air were also estimated using

the same method.
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The results show that the maximum vapor concentration anticipated at the Site is 8,360

parts per million volume (ppmv) and over 39% of these vapors would be 1,1,1-TCA. Using

this maximum vapor concentration (which is the most conservative) the highest

concentration of flammable VOCs in the extracted vapors is not anticipated to exceed 11%

of the lower explosive limit (LEL) for 1,1,1-TCA. Based on these calculations, explosion

proof controls including equipment and wiring for the AS/SVE system at the site are not

necessary. The soil vapor (flammable, maximum, and average) VOC loading calculations

are provided in Appendix F.

Electrical requirements for the major components of the AS/SVE system will be as follows:

Equipment Voltage Horsepower Amperage Phase
Regenerative Vacuum
Blower

230 6.4 19 3

Rotary Vane AS Blower 230 15 41 3
Solenoid Valves 120 NA 10.5 1
Controls 120 NA 10 1

The electrical distribution system will consist of a 230 volt, 200 amp, three phase, 60 Hertz

service provided by the facility through a fusible disconnect. A breaker panel will be

installed to provide 230 volt, three-phase power to the major electrical components of the

system. An additional breaker panel will be installed to provide 230/120 volt, single-phase

power for auxiliary and control systems. All electrical installations will be in accordance with

the National Electric Code. The SVE blower, AS compressor, and control panel box will

have the appropriate National Electrical Manufacturers Association (NEMA) rating in

accordance with local building codes and ordinances. The electrical symbols legend used

are shown on Drawing E1. An electrical one-line diagram of the remediation system is

provided as Drawing E2.

4.3 SYSTEM CONTROLS

The AS/SVE system will contain associated safety features to protect the equipment and

surroundings. The system will be designed to operate up to 24 hours per day, 365 days per
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year, except for planned periodic maintenance shutdowns. The AS/SVE system will be

equipped with a telemetry system which will provide notification of any system alarm

condition and/or system shut down. In the event of a transient power failure, the telemetry

system will allow remote system restart.

The air/water separator unit will be equipped with high level, low level, and high-high-level

stainless steel conductivity probes. The probes will be installed in a stilling well located on

the side of the air/water separator vessel. The purpose of the stilling well is to damper the

effects of turbulence caused by vacuum on the control surfaces. The air/water separator

control logic will function in the following manner. When the extracted water level in the

air/water separator reaches the high-level conductivity probe, a timer relay will be activated.

The timer relay will turn off the SVE blower and the AS blower for a predetermined amount

of time. With the reduction in vacuum, a flapper valve will open at the bottom of the vessel

and allow the condensed soil moisture to gravity discharge to an air sparge well. At the end

of the timer sequence, the AS/SVE system will restart and normal operations will

commence.

Air pressure switches will be installed in the air sparge system manifold. The pressure

switches will monitor the discharge pressure from the air sparge blower. The switches will

be set for a low pressure condition and a high pressure condition. In the event that the

maximum air pressure is exceeded or the minimum air pressure is not met, the system will

be shut down. The pressure switch controls will include a timer. To eliminate the effects of

transient pressure conditions, the system will shut down only if the maximum or minimum

pressure condition is maintained throughout the entire programmed timed interval. For

example a high air pressure condition must be maintained for the duration of the timed

interval (usually 30 seconds) to trigger the high pressure alarm.

A mechanical, spring operated, high vacuum pressure relief valve will be installed at the

influent of the SVE vacuum blower. The vacuum relief valve will be adjustable. In the event

the blower vacuum exceeds the relief valve preset maximum condition requirement, the

valve will open to the atmosphere reducing the vacuum. The vacuum relief valve will be

monitored by the telemetry unit and an alarm message will be sent when the relief valve is

opened.
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The motors for the air sparge compressor and the vacuum blower will be protected using

thermal overloads on the motor starters. The thermal overloads will turn off the motors

when preset amperage is exceeded. In the event of an amperage exceedance, the AS/SVE

system will be completely shut down. The telemetry system will send out information

concerning the shut down. For this condition the system restart will have to be performed

manually. The details of the system controls are provided in the electrical one-line diagram

provided as Drawing E2.

The air treatment components will be housed in the northwest portion of the firewater tank

building along with the AS, SVE, and air/water separator equipment. A poured concrete

floor will be constructed over the existing pea gravel floor in this part of the building. The

building has exterior metal walls set on a concrete foundation wall. The water tank building

has access directly to the south alley via double doors. Additional details of the equipment

layout are provided on Drawing M1.
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5.0 OUTSIDE CONTAINER STORAGE AREA GROUNDWATER ATTENUATION

ENHANCEMENT AND SOIL EXCAVATION

A work plan entitled Outside Container Storage Area Source Material Mass Reduction Work

Plan was developed based on comprehensive soil sampling completed in the OSA during

the PDI activities. This document was originally prepared and submitted to the USEPA and

IEPA by SECOR in April 2005. In July 2005, comments were addressed and the work plan

was approved with modification in a USEPA letter dated August 2005. An updated final

work plan incorporating the Agency comments and the August 2005 requested modifications

was submitted as part of the Remedial Design in July 2006. Additional comments from the

USEPA and IEPA have been incorporated into the work plan, which is provided in Appendix

G. The plan includes a discussion of the history, objectives, and rationale for the following

activities: natural attenuation enhancement; well abandonment; soil excavation; offsite

hazardous waste disposal; excavation backfill; and clay cap construction. A brief overview

of each of these activities is provided in this section.

5.1 NATURAL ATTENUATION ENHANCEMENT

A Regenesis® product, Hydrogen Release Compound Extended Release Formula (HRC-X),

will be introduced into the groundwater underlying the OSA through the screened portion of

the existing access points (wells). HRC-X is a glycerol polylactate product which slowly

releases hydrogen into groundwater for an extended period of time and creates anaerobic

conditions which facilitate the biodegradation process for chlorinated volatile organic

compounds. Additional details regarding the use of the product are provided in Section 3.0

of Appendix G.

5.2 WELL ABANDONMENT

The 18 existing wells in the OSA will be abandoned in accordance with the Illinois Water

Well Construction Code Section 920.120 after the HRC-X placement in preparation for the

excavation activities. The soil vapor extraction, air sparge, vacuum monitoring, and air

sparge monitoring wells or points with a depth greater than five feet will be properly



SECOR

02072.04r01 100%Design 5-2

abandoned by filling the well annulus with a cement bentonite slurry installed via tremie pipe

to a depth of four feet bgs. The near ground surface portion of the well risers will be

removed in connection with the OSA excavation activities. The shallow wells (five feet or

less in depth) will be completely removed as part of the excavation activities.

5.3 SOIL EXCAVATION ACTIVITIES

The extent of planned excavation will be the entire OSA area (65 feet by 50 feet) to the

target depths identified ranging from four to six feet bgs. The clean surface pea gravel

overlying the concrete pad will be stockpiled and reused. The concrete, impacted

underlying gravel, and silty clay soil in the area will be excavated. The estimated volume of

impacted material to be removed is 550 cubic yards or approximately 850 tons of material.

The excavated material will be placed in lined container boxes with tarps or loaded directly

in trucks with lined boxes and tarps.

The planned excavation area is bound immediately to the west by a public sidewalk and

right of way which contains utilities, to the south by a local spur line of the Illinois Central

Railroad, to the east by a grass and landscaped area, and to the north by an asphalt access

road to the HS employee parking lot. Access in the form of a right of entry from the Illinois

Central Railroad will need to be obtained as a portion of this area is leased. Prior to

commencing the work, a public utility locate via the JULIE one call system will be made as

well as a private utility locate for onsite utilities.

Additional details regarding the waste characterization, health and safety considerations,

utility line location, soil excavation and loading, soil transportation, decontamination

procedures, and excavation sampling are provided in Section 3.0 of Appendix G.

5.4 OFFSITE SOIL DISPOSAL

The waste will be shipped to a HS approved hazardous waste disposal facility. After

preliminary disposal facility evaluation, it is likely that the waste material will be transported,

treated as necessary, and disposed at the Environmental Quality Company (EQ) Michigan

Disposal Waste Treatment Plant facility located in Belleville, Michigan. Upon confirmation of
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final selection and waste acceptance for shipment this information will be provided to the

USEPA and IEPA.

5.5 EXCAVATION BACKFILL

Clean backfill from a documented local source will be used. At a minimum, the top three

feet of fill will be a clay soil. The timing and manner of backfill placement will be dictated by

the actual conditions at the time of the excavation. Considerations will include such things

as backfill source material availability, inspection scheduling, excavation stability, and

safety. If existing infrastructure or utilities are considered vulnerable, backfill placement will

be completed immediately following the excavation and sampling activities. Additional

details regarding the excavation backfill are provided in Section 3.0 of Appendix G.

5.6 CLAY CAP CONSTRUCTION

The top three feet of backfill material will be clay soil. The soil will be placed in one foot lifts

over the excavated area and compacted with the excavating equipment. The area will then

be top dressed with suitable topsoil and seeded with grass to minimize erosion and for

aesthetic purposes. There is minimal to no slope in this area, therefore additional erosion

protection measures are not necessary. Additional details regarding the cap construction

are provided in Section 3.0 of Appendix G. A cross section of the clay cap engineered

barrier is provided as Drawing Y7.

5.7 LOADING DOCK SOIL REMEDIATION

Soil in the vicinity of borings S12 and SMW-15 will be addressed. The remedial activities

will likely consist of limited excavation, pending final delineation. Soil removal would likely

require abandonment of monitoring well SMW-15. The details of the remedial action will be

discussed with and approved by USEPA. This area is presently paved with asphalt.
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6.0 INSTITUTIONAL CONTROLS

Institutional controls in the form of deed restrictions will be implemented as part of the

remedial action. These controls are imposed on the title of the property to ensure that

specific requirements and prohibitions are clearly identified to current and future owners.

Several different types of institutional controls will be imposed on the property. These will

consist of a groundwater use restriction, which will be developed in conjunction with the

establishment of a groundwater management zone, a commercial/industrial land use

restriction, and the designation of an engineered barrier. The IEPA Model Environmental

Land Use Control form is provided as a reference document in Appendix H. The deed

restrictions will likely contain similar information. The actual format for the institutional

controls will be developed by all parties at some time in the future.

6.1 GROUNDWATER USE RESTRICTION AND GROUNDWATER MANAGEMENT

ZONE DEVELOPMENT

A groundwater use restriction will be imposed on the deed for the Plant # 1 facility. The

restriction will prohibit the use of groundwater at the Site from being used as a potable water

source and that any contaminated groundwater removed from the property will be properly

managed and disposed. The designation of restricted groundwater use will be completed in

conjunction with the establishment of a GMZ for Area 9/10. The GMZ application will be

developed and prepared in accordance with the 35 IAC Part 620.250. The point of

compliance well monitoring network for the remedial action will be developed as part of the

GMZ application.

6.2 COMMERCIAL / INDUSTRIAL LAND USE RESTRICTION

A commercial/industrial land use restriction will be imposed on the deed of the HS Plant # 1

property. This action will prohibit use of the property for residential purposes.
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6.3 ENGINEERED BARRIER DESIGNATION

The clay cap to be constructed at the ground surface upon completion of the OSA

excavation activities will be designated as an engineered barrier. The barrier will be

identified and management systems put into place such that excavation or other facility

operations will provide for the integrity of the clay cap. If excavation is required in the future

within the boundaries of this area, specific safety precautions will need to be followed and

the integrity of the cap restored upon completion of those activities. The condition of the

engineered barrier will be periodically inspected and necessary maintenance activities

performed to restore the condition of the barrier such that the integrity of the barrier can be

certified.
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7.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

The remedies for the ROD are subject to federal Applicable or Relevant and Appropriate

Requirements (ARARs) and any more stringent state regulations that the remedial

technologies must achieve. The ARARs have been identified in accordance with Section

121(d) (2) of the Comprehensive Environmental Response, Compensation, and Liability Act

(CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA) of

1986, and the Small Business Liability Relief and Brownfields Revitalization Act of 2002.

These ARARs are also consistent with the National Contingency Plan (NCP) 40 Code of

Federal Regulations (CFR) Part 300; amended March 8, 1990.

It is important to note that, as identified at Section 121(e) of CERCLA, and in the NCP at 40

CFR 300.400(e), no federal, state, or local permits are required for any remedial actions

conducted entirely on-site. However, on-site emissions and/or discharges need to attain a

level of treatment and management meeting all substantive technical requirements that may

be required if a permit were necessary. Emissions or discharges that leave the site or

response actions that are conducted off-site are subject to applicable permitting

requirements.

The status of a requirement under Section 121(d) of CERCLA and other environmental

laws, both federal and state, may be either applicable or relevant and appropriate to the

remedial alternative, but not both. The NCP (40 CFR 300.5) definitions of these terms are

provided in the sections that follow.

7.1 APPLICABLE REQUIREMENTS

Applicable requirements are those clean-up standards, standards of control, and other

substantive requirements, criteria, or limitations promulgated under federal or state

environmental or facility siting laws that specifically address a hazardous substance,

pollutant, contaminant, remedial action, location, or other circumstance found at a CERCLA

site. Only those state standards more stringent than federal requirements may be

applicable.
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7.2 RELEVANT OR APPROPRIATE REQUIREMENTS

Those clean-up standards, standards of control and other substantive requirements, criteria

or limitations described above, that, while not applicable, address problems or situations

sufficiently similar to those encountered at a CERCLA site that their use is well suited to the

particular site.

In addition to ARARs, federal and state non-promulgated criteria, advisories and guidance

may exist as requirements to be considered (TBC). Requirements TBC may be used, as

appropriate, in developing clean-up standards. However, requirements TBC do not have

the same status as ARARs because they are not promulgated regulations.

7.3 OTHER REQUIREMENTS TO BE CONSIDERED (TBCs) AND ARAR

ALTERNATIVES

Federal and state advisories or guidance documents that are not promulgated regulations

do not have status as ARARs, however they may be considered in determining the

necessary level of cleanup for the protection of health or the environment.

Also a remedial alternative that does not meet an ARAR under federal or state

environmental laws can still be selected given any of the following six limited circumstances

as specified in 40 CFR 300.430(f) (1) (ii) (C) (1)-(6):

• The alternative is an interim measure and will become part of a total remedial action

that will attain the applicable or relevant and appropriate federal or state requirement;

• Compliance with the requirement will result in greater risk to human health and the

environment than other alternatives;

• Compliance with the requirement is technically impracticable from an engineering

perspective (e.g., technical impracticability waiver for groundwater);

• The alternative will attain a standard or performance that is equivalent to that

required under an otherwise applicable standard, requirement, or limitation through

the use of another method or approach; and
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• With respect to a state requirement, the state has not consistently applied, or

demonstrated the intention to consistently apply, the promulgated requirement in

similar circumstances at other remedial actions within the state.

7.4 TYPE OF ARARs

There are three types of ARARs: chemical specific; location specific; and action specific.

The ARAR types are based on the factors that trigger the requirement. These types of

ARARs are defined as follows:

• Chemical Specific Requirements are set health or risk-based concentration limits or

ranges in various environmental media for specific hazardous substances, pollutants

or contaminants that are acceptable in the ambient environment.

• Location Specific Requirements are set restrictions on activities, depending on the

characteristics of a site or its immediate receptors. A remedial alternative may be

restricted or eliminated due to the location or characteristics of the site and the

requirements that apply to it.

• Action Specific Requirements are set controls or restrictions on particular kinds of

activities related to the management of hazardous substances, pollutants or

contaminants. These requirements are not triggered by specific chemicals at a site,

but rather by the particular activities to be conducted during the implementation of

the remedial action.

Only chemical specific ARARs are candidates for site cleanup goals. Action specific and

location-specific ARARs apply to the execution of the remedial action.

Listed below are the federal and state regulations that are either applicable or relevant and

appropriate requirements for the SER Site:
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Federal ARARs:

• CERCLA, including SARA of 1986, the Small Business Liability Relief and

Brownfields Revitalization Act of 2002 and subsequent amendments;

• Resource Conservation and Recovery Act of 1996, as amended;

• Hazardous and Solid Waste Act (HSWA) Amendments of 1984;

• The Clean Water Act (CWA) and Amendments;

• The Safe Drinking Water Act (SDWA);

• The Clean Air Act (CAA);

• The National Environmental Policy Act of 1969 (NEPA); and

• The Hazardous Materials Transportation Act.

State ARARs:

• Illinois Environmental Protection Act;

• Illinois Solid Waste Management Rules;

• Illinois Air Pollution Control Regulations; and

• Illinois Groundwater Protection Act.

7.5 IDENTIFIED FEDERAL AND STATE ARARS

A summary of the Federal and State SER Site specific ARARs based on those identified in

the ROD are provided in Table 7.1.
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8.0 MINIMIZATION OF IMPACTS

The remedial design has incorporated a number of factors to ensure minimization of impacts

to the public and the environment. These include minimizing the public sensory perception

of the remedial activities, reducing the potential for public nuisance conditions, and reducing

the overall energy requirements for the remedial action construction and operation. In the

sections below are listed specific items that have been incorporated into the design.

8.1 MINIMIZED PUBLIC IMPACTS

The AS/SVE and air treatment equipment will be housed in the water tank building rather

than constructing an additional building that would further reduce the open area on the

property and may not be as visually aesthetic as just two buildings along the South Alley.

Sound proofing will be incorporated into the building, as necessary, to avoid potential noise

issues. GAC will be used to reduce air emission levels to below the 8 lbs/hour level which

triggers permit requirements.

8.2 MINIMIZED ENVIRONMENTAL IMPACTS AND SUSTAINABLE DESIGN

A number of sustainable design, energy efficiency, and conservation principles that have

been incorporated into the remedial design to date or are planned include but are not limited

to:

 Modification of an existing structure rather than building new;

 Requesting contractors to use recycled materials (where possible and appropriate);

 Returning SVE condensate water to the subsurface;

 Efficient piping layout, effective piping size specification, and material selection;

 Evaluation of piping design to minimize friction loss and energy consumption;

 Implementing a cell approach to the treatment system to reduce necessary

equipment size and associated energy consumption;

 Reuse of excavated trench material as backfill (as possible); and

 Request asphalt to be recycled by contractor.
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During implementation an effort will be made to identify other opportunities to reduce the

environmental footprint of the remedial action.
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9.0 PERMITS

The activities to be undertaken in the implementation of the remedial design involve actions

that may require permits, however, as noted in Section 7.0, for any remedial action

conducted entirely on-site, federal, state, and local permits are not required. Discussed

below are the on-site actions that are subject to permit requirements, although a permit will

not be required, and those actions that will not be conducted entirely on-site and require

obtaining a permit.

9.1 ACTIONS SUBJECT TO PERMIT REQUIREMENTS

The following activities will be completed entirely on-site and therefore are subject to permit

requirements although permits will not need to be obtained:

 Treatment system equipment area construction within the water tank building and

associated craft work – subject to local permits and ordinances

 Asphalt paving work – subject to local permits and ordinances

 Return of condensate water to the aquifer through an air sparge point – subject to

Class V injection permit requirements

 Placement of HRC-X into the wells in the OSA - subject to Class V injection permit

requirements

 SVE air emissions – subject to air permit treatment requirements if over 8 lbs per

hour total volatile emissions (also subject to the facility FESOP requirements)

9.2 PERMITS REQUIRED

Soil and water from the OSA excavation activities will involve the transportation and disposal

of material offsite. Similarly impacted soil at depth associated with the installation of the

AS/SVE system will require offsite disposal. There will also be liquid wastes generated

associated with the monitoring well network and periodic groundwater monitoring activities.

Disposal of all of these wastes will require permits, permitted contractor operations, or

proper authorization.
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As part of the remedial design, a groundwater management zone application has been

prepared and submitted. The GMZ application for the Site completed in conjunction with the

RD submittal process is a separate, stand alone document.
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10.0 CONTENT OF FINAL DESIGN

The purpose of the final design (100% Design) report is to present the USEPA with the

basis of design for the groundwater and soil remedy at the SER Site. This document

incorporates comments on the pre-final design in the final design package for the Site.

The 100% design report includes the following items:

 100% design drawings;

 technical specifications;

 final amended health & safety plan;

 final operation, monitoring, and maintenance plan; and

 final construction quality assurance project plan.

The contents for submittal of these items are discussed in the following subsections. As

mentioned in Section 9.2 a GMZ application has been prepared and submitted to the

Agency for approval as part of the remedial design effort. This application was made as a

separate, stand alone document apart from the design submittals.

10.1 FINAL DESIGN 100% DESIGN DRAWINGS

The Final Design (100% Design) drawing package has been developed to guide the

construction activities at the site. These design drawings incorporate modified drawings

presented in the 95% pre-final design package. The final drawing package consists of:

• Cover sheet and site location map;

• Utility and property ownership map;

• Well locations and ground surface elevations;

• Groundwater and soil remediation areas;

• Well construction details;

• Clay Cap Engineered Barrier details;

• AS and SVE system plans and details;

• Equipment layout plan and details;
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• Treatment system plan and details;

• AS, SVE, and air treatment piping and instrumentation diagrams; and

• Electrical line diagrams.

The Final Design (100% Design) documents have been certified by a Professional Engineer

licensed in the State of Illinois.

10.2 TECHNICAL SPECIFICATIONS

Technical specifications, which will be used to construct the remediation system, have been

prepared to describe the materials, equipment, performance standards, and procedures.

The purpose of the technical specifications is to describe the materials a selected contractor

must provide and install and identify specific management, administrative, and reporting

requirements for work completion to the satisfaction of HS.

The technical specifications are formatted in accordance with the Construction

Specifications Institute (CSI) in MasterformatTM 2004.

10.3 AMENDED HEALTH AND SAFETY PLAN

The Health and Safety Plan (HASP) for the SER Site has been updated and amended to

incorporate the additional activities to be undertaken for the installation and construction of

the remedial system infrastructure and the operation and maintenance of the system.

10.4 OPERATION, MAINTENANCE, AND MONITORING PLAN

The operation, monitoring, and maintenance plan incorporates a variety of activities at the

site. These include site security, groundwater monitoring, engineered barrier (OSA clay

cap) monitoring and maintenance, and treatment system operation, monitoring and

maintenance.

The groundwater monitoring portion of the plan establishes a monitoring well network and

plan for monitoring the water table, intermediate, and deep aquifer at the site. The plan will
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also identify performance criteria that will trigger continuous operation, pulsed operation, or

system shutdown.

The engineered barrier monitoring and maintenance portion of the plan includes scheduled

inspections of the area and identifies contingencies for breaches in the cap integrity, erosion

control, and seeding.

The treatment system operations, monitoring, and maintenance portion of the plan includes

sequence of operations, electrical controls, and equipment descriptions for the mechanical

portions of the system. In addition, electrical diagrams and equipment cut sheets are

attached.

10.5 CONSTRUCTION QUALITY ASSURANCE PROJECT PLAN

The construction quality assurance project plan (CQAPP) provides testing procedures and

frequency for backfill materials including imported soil, soil placement, asphalt paving,

concrete floor construction, and other construction activities.
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TABLE 7.1
Summary of ARARs

Southeast Rockford Groundwater Superfund Site
Area 9/10

Rockford, Illinois

SECOR

Act/Regulation
Federal or

State Type of ARAR
Parameter/

Program Description

CAA(1) F Chemical Air emission
Sets regs. On national primary and secondary air quality

standards

CWA(2) F/S Chemical Water quality Establishes water quality standards

Air - Pollution
Control Board (8)

S Chemical
Air permits

and provisions
Lists provisions for new sources requiring permits

Air - Pollution
Control Board (9)

S Chemical
Air permits

and provisions
Defines emission sources and sets limitations

Air - Pollution
Control Board (10)

S Chemical
Air permits

and provisions
Sets air quality standards and measurement methods for

lead, CO, nitrogen and sulfur oxides

Air - Pollution
Control Board (11)

S Chemical
Air permits and general

provisions
Sets provisions and procedures for id. and evaluating

toxic air contaminants

Air - Pollution
Control Board (12)

S Chemical Air emissions VOM emissions limited to <20 ppm

Air - Pollution
Control Board (13)

S Chemical Air emissions CO emissions from incinerators limited to <500 ppm

CAA (1) F Chemical VC VC emissions limited to <10 ppm

Public Water Supplies Poll.
Control Board (20)

S Chemical
Primary Drinking Water

Standards
MCLs, primary drinking water standards, analytical

requirements

Public Water Supplies Poll.
Control Board (19)

S Chemical Illinois Groundwater
Quality

Illinois groundwater quality standards, class designations

SDWA (3) F Chemical MCLs Sets MCLs for public drinking water

RCRA (5) F/S Chemical Solid Waste Sets criteria for identifying haz. waste

RCRA (4) F/S Chemical Solid waste
Sets treatment standards for waste extract incl.

hazardous waste

RCRA (6) F/S Chemical Solid Waste Identifies charac. of haz. waste

RCRA (7) F/S Chemical Solid Waste List of haz.waste from sources

Waste Disposal - Pollution
Control Board (76)

S Chemical
Solid waste and special

waste hauling
Solid waste permitting, san. landfill closure and post-

closure, and waste classification

Waste Disposal - Pollution
Control Board (16)

S Chemical
Hazardous waste landfill

disposal
Describes haz. waste restrictions on halogenated solvents

and liquid wastes

Waste Disposal - Pollution
Control Board (17) S Chemical

Hazardous waste lists
and criteria

Solid waste permitting, sanitary landfills, closure & post
closure care, and special waste classifications

Waste Disposal - Pollution
Control Board (14)

S Chemical Hazardous waste lists
and criteria

Identifying and listing hazardous waste (includes PCB
wastes under TSCA)

Waste Disposal -
Pollution Control

Board (15)
S Chemical

Hazardous
waste landfill

disposal

Defines landfill waste disposal restrictions, treatment
standards and prohibitions

Chemical Specific

ARAR list and footnotes are from the SER OU3 ROD dated 6/11/02
Non-shaded cells identify ARARs that are likely to apply to the SER Site (shaded cells are not anticipated to apply)
(63) See additional regulation details in Footnotes

Table 7.1 ARARs 3/31/2007



TABLE 7.1
Summary of ARARs

Southeast Rockford Groundwater Superfund Site
Area 9/10

Rockford, Illinois

SECOR

Act/Regulation
Federal or

State Type of ARAR
Parameter/

Program Description

Water - Pollution
Control Board (19) S Chemical

Effluent
Standards General and temp. effluent standards incl. NPDES

Water - Pollution
Control Board (18)

S Chemical
Water Quality

Standards
Water quality criteria, public and food processing water

supply

CWA (22) F Location/Action
Wetland

dredge and fill
permits

Requires no wetland alteration if practical alternative
available

Air - Pollution
Control Board (30) S Location

Air emissions
standards

Distinguishes air emissions standards for Chicago and
Metro East Area

Air - Pollution
Control Board (29)

S Location
Construction
permitting

Application for construction and operating premits
including review

Fish and Wildlife
Coordination Act (23)

F Location Water body
modification

Any federal agency must consult U.S. Fish and Wildlife
prior to water body modification

Flood Control Act
(27)

F Location
Flood plain

construction
Req. approval for any construction in floodway outside

Superfund boundary

NEPA(25) F Location
Floodplain

Management
Req. fed. agencies to mitigate flooding and preserve

flood plains

NEPA(24) F Location
Protection of

Wetlands
Requires federal agencies to minimize degradation and

preserve wetlands

RCRA(27) F/S Location
100 year

floodplain
Controls type of construction in 100 year floodplain

Waste Disposal -
Pollution Control

Board (31)
S Location RCRA permit

RCRA permit application rules, applicability and
information

Water - Pollution
Control Board (33)

S Location
NPDES and water
related permitting

Includes NPDES permit provisions and other water
related permitting

Water - Pollution
Control Board (32)

S Location
Water use and

site specific
standards

Establishes site specific water quality standards in
Illinois

Air Pollution Emission Control
Regs. (63)

S Action Air emission
Permit required for all emissions. Requires control of off-

gas if emission > 8 lbs/hr

Air - Pollution
Control Board (64)

S Action Air emission
No person shall cause or threaten or allow the discharge

or emission of any contaminant

Air - Pollution
Control Board (65)

S Action Air emission Regulates particulate matter emissions

CWA(50) F/S Action NPDES Discharge permit required (to Rock River)

CWA/RCRA (49-51) F/S Action POTW Regulates discharge to POTW

CWA(49) F Action NPDES
POTW pre-treatment standards relating to Superfund site

leachate

Action Specific

Location Specific

ARAR list and footnotes are from the SER OU3 ROD dated 6/11/02
Non-shaded cells identify ARARs that are likely to apply to the SER Site (shaded cells are not anticipated to apply)
(63) See additional regulation details in Footnotes
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TABLE 7.1
Summary of ARARs

Southeast Rockford Groundwater Superfund Site
Area 9/10

Rockford, Illinois

SECOR

Act/Regulation
Federal or

State Type of ARAR
Parameter/

Program Description

CWA(56) F Action NPDES Establishes Water Quality Based Effluent Limitations

CWA(50) F Action
National pre-

treatment
standards

Discharge to POTW restrictions

CWA(51) F/S Action
National pre-treatment

standards
National pre-treatment program requirements for

POTWs

CAA(34) F Action Air quality
Sets max. primary and secondary 24-hour particulate

concentrations

CWA(52) F/S Action NPDES
Permit must include proposed action and list all other

permits

CWA(53) F/S Action NPDES
Establish standards,

limitations and other conditions

CWA(54) F Action NPDES
BAT for toxic and non-conventional wastewater or BCT

for conventional

CWA(61) F Action Env. sampling
Requires adherence to sample preservation, container

type, and holding times

CWA(56) F/S Action NPDES
Effluent limitations and standards; permit requirements

for discharge to storm sewer

CWA(57) F/S Action NPDES
Establish discharge limits for toxins exceeding

BAT/BCT standards

CWA(60) F/S Action Surface water
States granted enforcement jurisdiction over discharges

to surface waters

CWA(58) F/S Action NPDES Requires monitoring to ensure compliance

DOT(36) F Action
Haz. mat.

transportation
Procedures for packaging, labeling and transportation of

hazardous materials

Fish and Wildlife Coordination
Act(62)

F Action Surface Water
Any fed. agency must consult U.S. Fish and Wildlife if a

surface water body is modified

Noise Control
Act(37) F Action

Construction noise
emission standards Sets standards for construction noise emissions

Protection of Archeological
Resources(38)

F Action
Archeological resource

protection
Procedures for archeological resource protection

RCRA F/S Action UIC Regulates injection of groundwater

RCRA(48) F/S Action
T & D

standards
Interim storage or treatment of haz. waste in containment

buildings

RCRA(47) F/S Action
T & D standards - haz.

waste storage
Standards for haz. waste storage in containers, surface

impoundments and landfills

RCRA(46) F/S Action T & D standards
Requirements for closure and post-closure of haz. waste

facilities

RCRA(45) F/S Action
T & D standards -

groundwater
Requirements for groundwater monitoring program

ARAR list and footnotes are from the SER OU3 ROD dated 6/11/02
Non-shaded cells identify ARARs that are likely to apply to the SER Site (shaded cells are not anticipated to apply)
(63) See additional regulation details in Footnotes

Table 7.1 ARARs 3/31/2007



TABLE 7.1
Summary of ARARs

Southeast Rockford Groundwater Superfund Site
Area 9/10

Rockford, Illinois

SECOR

Act/Regulation
Federal or

State Type of ARAR
Parameter/

Program Description

RCRA(44) F/S Action T & D standards
Sets standards for T & D facility storage and treatment,

design, emergency and preparedness plans

RCRA(43) F/S Action UST regs. Sets requirements for UST closure

RCRA(42) F/S Action
RCRA land disposal

restriction
Defines haz. waste debris and applies to wastes disposed

off-site

RCRA(41) F/S Action T & D standards Sets requirements for haz. waste man. unit closure

RCRA(40) F/S Action
Haz.waste transport and

disposal (T & D)
Sets standards for haz. waste generators and transporters

RCRA(39) F/S Action
Land disposal
of solid waste

Solid, nonhaz. remediation derived waste disposal
procedures

UIC Regulations
(72 - 74)

S Action UIC Permit and controls required

Illinois Groundwater
Protection Act (79) S

Action/
Chemical Groundwater Establishes groundwater management zones

RCRA (69) F/S Action/ Chemical Spent Carbon Manifest/Transport/Regenerate Spent Carbon

ARAR list and footnotes are from the SER OU3 ROD dated 6/11/02
Non-shaded cells identify ARARs that are likely to apply to the SER Site (shaded cells are not anticipated to apply)
(63) See additional regulation details in Footnotes
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TABLE 7.1
Summary of ARARs - Footnotes

Southeast Rockford Groundwater Contamination Superfund Site
Rockford, Illinois

SECOR

CHEMICAL SPECIFIC REQUIREMENTS

Federal
(1)Clean Air Act (42 U.S.C. §§ 7401 et seq.), National Primary and Secondary Ambient

Air Quality Standards (40 CFR 50), U.S. EPA regulations on National Primary and
Secondary Ambient Air Quality Standards.

(2)Clean Water Act (33 U.S.C. §§ 1251 et seq.), Water Quality Standards (40 CFR 131),
U.S. EPA regulations on establishing water quality standards.

(3)Safe Drinking Water Act (42 U.S.C. §§ 300f et seq.), Maximum Contaminant Levels (40
CFR 141.11-141.16), sets standards for contaminants in public drinking water
supplies.

(4)Solid Waste Disposal Act, as amended (42 U.S.C. §§ 6901 et seq.), Land Disposal
Restrictions (40 CFR 268) Subpart D, Treatment Standards, sets the treatment
standards for waste extract, specified technology and hazardous waste debris.

(5)Solid Waste Disposal Act, (42 U.S.C. §§ 6901 et seq.), Identification and Listing of
Hazardous Waste (40 CFR 261) Subpart B, Criteria for Identifying the Characteristics
of Hazardous Waste and for Listing Hazardous Waste, sets criteria for identifying a
hazardous waste.

(6)Solid Waste Disposal Act, (42 U.S.C. §§ 6901 et seq.), Identification and Listing of
Hazardous Waste (40 CFR 261) Subpart C, Characteristics of Hazardous Waste,
identifies the characteristics of a hazardous waste.

(7)Solid Waste Disposal Act, (42 U.S.C. §§ 6901 et seq.), Identification and Listing of
Hazardous Waste (40 CFR 261) Subpart D, List of Hazardous Waste, list of hazardous
waste from sources.

State
(8)Air — Illinois Environmental Protection Act, Section 9 (415 ILCS 5/9), Pollution

Control Board (Title 35), Subtitle B - Subchapter A, Part 201: Permits and General
Provisions, lists general provisions for new sources requiring permitting.

Exemptions from permit requirement are also given.

(9)Air - Illinois Environmental Protection Act, Section 9 (415 ILCS 5/9), Pollution
Control Board (Title 35), Subtitle B - Subchapter C Emission Standards and
Limitations for Stationary Sources, Part 211: Definitions and General Provisions,
defines emission sources and related items; Part 212 Visible and Particulate Matter
Emissions sets emission limitations for particulate matter for a variety of
operations, i.e., incinerators or waste storage piles. Also see Parts 214- 219,
which gives information regarding specific types of emissions per operation e.g.,
sulfur, organic material, carbon monoxide and nitrogen oxide emissions.

(10)Air - Illinois Environmental Protection Act, Section 9 (415 ILCS 5/9), Pollution
Control Board (Title 35), Subtitle B - Subchapter L, Part 243: Air Quality
Standards, sets air quality standards and measurement methods for PM-10,
particulates, sulfur oxides, carbon monoxide, nitrogen oxides, ozone and lead.

(11)Air - Illinois Environmental Protection Act, Section 9 (415 ILCS 5/9), Pollution
Control Board (Title 35), Subtitle B - Subchapter F, Part 232: Toxic Air
Contaminants, sets provisions and procedures for identifying and evaluating toxic
air contaminants; exceptions are also given here.
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TABLE 7.1
Summary of ARARs - Footnotes

Southeast Rockford Groundwater Contamination Superfund Site
Rockford, Illinois

SECOR

(12)Air - Illinois Environmental Protection Act, Section 9 (415 ILCS 5/9), Pollution
Control Board (Title 35), Subtitle B — Air Pollution, Part 215: Organic Material
Emissions Standards and Limitations, sets emission standards for volatile organic
material for a variety of operations.

(13)Air - Illinois Environmental Protection Act, Section 9 (415 ILCS 5/9), Pollution

Emissions, sets emission standards for carbon monoxide for a variety of operations.

(14)Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board ( Title 35), Subtitle G - Subchapter C: Hazardous Waste
Operating Requirements, Part 721: Identification of Listing of Hazardous Waste,
includes PCB wastes regulated under TSCA, universal wastes, criteria for identifying
and listing hazardous waste, and lists of hazardous waste.

(15)Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter C: Hazardous Waste
Operating Requirements, Part 728: Land Disposal Restrictions, defines land disposal
restrictions for wastes, waste specific prohibitions, treatment standards, and
prohibitions on storage.

(16)Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter C: Hazardous Waste
Operating Requirements, Part 729: Prohibited Hazardous Wastes in Land Disposal
Units, describes general hazardous waste restrictions and restrictions on
halogenated solvents and liquid hazardous wastes in landfills.

(17)Waste Disposal - Illinois Environmental Protection Act, Section 21 (15 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter I: Solid Waste and
Special Waste Hauling, Part 807 includes information on solid waste permitting,
sanitary landfills and closure and post- closure care; Part 808 includes information
on special waste classifications.

(18)Water - Illinois Environmental Protection Act, Section 12 (415 ILCS 5/12), Pollution
Control Board (Title 35), Subtitle C - Part 302: Water Quality Standards, provisions
and water quality standards for general use, public and food processing water
supply, secondary contact and indigenous aquatic life and Lake Michigan. Procedures
for determining Water Quality Criteria are also in this Part.

(19)Water - Illinois Environmental Protection Act, Section 12 (415 ILCS 5/12), Pollution
Control Board (Title 35), Subtitle C - Part 304: Effluent Standards, general and
temporary effluent standards including NPDES effluent standards.

(20)Public Water Supplies - Illinois Environmental Protection Act, Section 14 (415 ILCS
5/14), Pollution Control Board (Title 35), Subtitle F - Part 611: Primary Drinking
Water Standards, includes provisions of the primary drinking water standards as well
as maximum contaminant levels ( MCLs)/goals, and analytical requirements.

(21)Public Water Supplies - Illinois Environmental Protection Act, Section 14 (415 ILCS
5/14), Pollution Control Board ( Title 35), Subtitle F - Part 620: Groundwater
Quality, includes Illinois groundwater quality standards as well as definition of
groundwater class designations.

Control Board (Title 35), Subtitle B — Air Pollution, Part 216: Carbon Monoxide
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TABLE 7.1
Summary of ARARs - Footnotes

Southeast Rockford Groundwater Contamination Superfund Site
Rockford, Illinois

SECOR

LOCATION-SPECIFIC REQUIREMENTS

Federal
(22) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), Permits for Dredge or Fill Material

(Section 404), requires that no activity that adversely affects a wetlands shall be
permitted if a practicable alternative that has less effect is available.

(23) Fish and Wildlife Coordination Act (16 U.S.C. §§ 661 et seq.), requires that any
federal agency that proposes to modify a body of water must consult U. S. Fish and
Wildlife Services.

(24) National Environmental Policy Act (42 U.S.C. § 4321) Executive Order 11990,
Protection of Wetlands, requires federal agencies to minimize the destruction, loss,
or degradation of Wetlands and preserve.

(25) National Environmental Policy Act (42 U.S.C. § 4321) Executive Order 11988,
Floodplain Management, requires federal agencies to reduce the risk of flood loss,
to minimize impact of floods, and to restore and preserve the natural and beneficial
value of flood plains.

(26) National Environmental Policy Act (42 U.S.C. § 4321) Statement of Procedures on
Floodplain Management and Wetland Protection ( 40 CFR 6) Appendix A to Part 6,
promulgates Executive Orders 11988 and 11990 regarding wetlands and flood plains.

State
(27) Flood Control Act (ILCS 14-28-1), requires formal approval for any construction,

excavation or filling in the floodway outside of the Superfund boundary.

(28) Water Resources Management Act (ILCS-14-25-7), requires registration of any
significant water withdrawal facility with the Department of Natural Resources. A
significant water withdrawal facility is defined as any water withdrawal facility
that, in the aggregate from all sources and by all methods, has the capacity to
withdraw more than 100,000 gallons of groundwater or surface water or a combination
of the two in one day. This would also include any potable pumps employed by the
facility.

(29) Air - Illinois Environmental Protection Act, Section 9 (415 ILCS 5/9), Pollution
Control Board (Title 35), Subtitle B - Subchapter A, Part 201, Subpart D: Permit
Application and Review Process, describes contents of the application for
construction and operating permits and the review process.

(30) Air - Illinois Environmental Protection Act, Section 9 (415 ILCS 5/9), Pollution
Control Board (Title 35), Subtitle B - Subchapter C Emission Standards and
Limitations for Stationary Sources, Part 218: Organic Material Emission Standards
and Limitations for the Chicago Area; Part 219: Organic Material Emission Standards
for the Metro East Area, distinguishes emission standards for the Chicago Area and
the Metro East Area - see detailed regulation for applicability to the S. E.
Rockford site.

(31) Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter B: Permits, Part 703:
RCRA Permit Program, rules on application for and issuance of RCRA permits;
applicability and information requirements.

(32) Water - Illinois Environmental Protection Act, Section 12 (415 ILCS 5/12), Pollution
Control Board (Title 35), Subtitle C - Part 303: Water Use Designations and Site
Specific Water Quality Standards, provisions and site specific water quality
standards for water bodies throughout Illinois.
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TABLE 7.1
Summary of ARARs - Footnotes

Southeast Rockford Groundwater Contamination Superfund Site
Rockford, Illinois

SECOR

(33) Water - Illinois Environmental Protection Act, Section 12 (415 ILCS 5/12), Pollution
Control Board (Title 35), Subtitle C - Part 309: Permits, Subpart A includes
provisions for NPDES permits and Subpart B includes provisions for all other water
related permitting.

ACTION-SPECIFIC REQUIREMENTS

Federal
(34) Clean Air Act, (42 U.S.C. §§ 7401 et seq.), National Primary and Secondary Ambient

Air Quality Standards (40 CFR Part 50), specifies maximum primary and secondary 24-
hour concentrations for particulate matter.

(35) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), Permits for Dredge or Fill Material
(Section 404), provides requirements for discharges of dredged or fill material.
Under this requirement, no activity that affects a wetland shall be permitted if a
practicable alternative that has less impact on the wetland is available. If there
is no other practicable alternative impacts must be mitigated. A Section 401 water
quality certification may be required from Illinois EPA if wetlands or other waters
of the state are impacted.

(36) Department of Transportation Rules for Transportation of Hazardous Materials, (49
CFR Parts 107, 171.1-171.5), outlines procedures for the packaging, labeling, and
transporting of hazardous materials.

(37) Noise Control Act, as amended (42 U.S.C. §§ 4901 et seq.); Noise Pollution and
Abatement Act (40 U.S.C. §§ 7641 et seq.), Noise Emission Standards for Construction
Equipment (40 CFR 204), the public must be protected from noise that jeopardizes
health and welfare.

(38) Protection of Archeological Resources (32 CFR Part 229, 229.4; 43 CFR Parts 107,
171.1-171.5), develops procedures for the protection of archeological resources.

(39) Solid Waste Disposal Act, as amended (42 U.S.C. §§ 6901 et seq.), Guideline for the
Land Disposal of Solid Wastes (40 CFR 241), Part B - Requirements and Recommended
Procedures, solid, nonhazardous wastes generated as a result of remediation must be
managed in accordance with federal and state regulations; this is applicable to
waste generated by the remedial action.

(40) Solid Waste Disposal Act, as amended (42 U.S.C. §§ 6901 et seq.), Standards for
Hazardous Waste Generators (40 CFR 262) and Standards for Hazardous Waste
Transporters (40 CFR 263); general requirements for packaging, labeling, marking,
and manifesting hazardous wastes for temporary storage and transportation offsite.
Any residues determined to be RCRA hazardous waste destined for offsite disposal are
subject to manifest requirements. Remedial actions involving offsite disposal of
RCRA listed wastes will be subject to this requirement.

(41) Solid Waste Disposal Act, as amended (42 U.S.C. §§ 6901 et seq.), Interim Status
Standards for Owners and Operators of Hazardous Waste Treatment Storage and Disposal
Facilities (40 CFR 265), Storage, and Disposal General Facility Standards, Subpart
G, Closure and Post-closure, sets general requirements for closure of interim status
hazardous waste management units.

(42) Solid Waste Disposal Act, as amended (42 U.S.C. §§ 6901 et seq.), Land Disposal
Restriction- RCRA (40 CFR 268), RCRA Land Disposal Restriction, defines hazardous
waste debris. This requirement is applicable to those RCRA hazardous wastes that
will be disposed offsite.
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(43) Solid Waste Disposal Act, as amended (42 U.S.C. §§ 6901 et seq.), Technical
Standards and Corrective Action Requirements for Owners and Operators of Underground
Storage Tanks (40 CFR 280), Subpart G, Out- of- Service UST Systems and Closure,
sets requirements for temporary and permanent UST closure, and assessing the site
closure.

(44) Solid Waste Disposal Act, as amended (42 U.S.C. §§ 6901 et seq.), Standards for
Owners and Operators of Hazardous Waste Treatment Storage, and Disposal Facilities (
40 CFR 264), Subpart B, General Facility Standards; Subpart C, Preparedness and
Prevention; Subpart D, Contingency Plan and Emergency Procedures; Subpart E,
Manifest System, Record Keeping and Reporting, establishes general requirements for
storage and treatment facility location, design and inspection, waste compatibility
determination, emergency contingency plans, preparedness plans, and worker training.

(45) Solid Waste Disposal Act, as amended (42 U.S.C. §§ 6901 et seq.), Standards for
Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities
(40 CFR 264) Subpart F, Releases from Solid Waste Management Units, details
requirements for a groundwater monitoring program to be installed at the site.

(46) Solid Waste Disposal Act, as amended (42 U.S.C. §§ 6901 et seq.), Standards for
Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities
(40 CFR 264) Subpart G, Closure and Post-Closure, defines specific requirements for
closure and post-closure of hazardous waste facilities.

(47) Solid Waste Disposal Act, as amended (42 U.S.C. §§ 6901 et seq.), Standards for
Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities

(40 CFR 264), Subpart I, Use and Management of Containers; Subpart J, Tank Systems;
Subpart K, Surface Impoundments; Subpart L, Waste Piles; and Subpart N, Landfills.
Containers, surface impoundments, and landfills used to store hazardous waste must
be closed and in good condition. Tank systems must be adequately designed and have
sufficient structural strength and compatibility with the wastes to be stored or
treated to ensure that it will not collapse, rupture, or fail, including secondary
containment. Waste piles must be designed to prevent migration of wastes out of the
pile into adjacent subsurface soil or groundwater or surface water at any time
during its active life. Disposal of special wastes in landfills must be done in
accordance with requirements.

(48) Solid Waste Disposal Act, as amended (42 U.S.C. §§ 6901 et seq.), Standards for
Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities
(40 CFR 264), Subpart DD, Containment Building. Hazardous waste and debris may be
placed in units known as containment buildings for the purpose of interim storage or
treatment.

The following is a list of potential ARARs for Superfund sites that discharge treated
groundwater to Publicly Owned Treatment Works (POTW):

(49) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), National Pollutant Discharge
Elimination System (NPDES) Permit Regulations [40 CFR 122.42(b)], requires
notification of issuing authority of re-evaluation of POTW pretreatment standards.
In the event that the POTW does not have a local limitation for a particular
pollutant found in the leachate from a Superfund site, it must re-evaluate its local
limitations, and develop a limitation if necessary to protect the POTW from
interference, pass-through, or contamination of the sewage sludge.
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(50) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), National Pretreatment Standards (40
CFR 403.5), discharge to a POTW must not interfere, pass through untreated into the
receiving waters, or contaminate sludge.

(51) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), National Pretreatment Program
Requirements for POTWs (40 CFR 403.8(f)).

The following is a list of potential ARARs for Superfund sites that discharge treated
groundwater to surface water bodies:

(52) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), NPDES Permit Regulations (40 CFR
122.21), permit application must include a detailed description of the proposed
action including a listing of all required environmental permits.

(53) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), NPDES Permit Regulations (40 CFR
122.44), establishes limitations, standards and other NPDES permit conditions,
including federally approved State water quality standards.

(54) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), NPDES Permit Regulations (40 CFR
122.44 (a)), Best Available Technology (BAT) for toxic and non- conventional
wastewater or Best Conventional Technology (BCT) for conventional pollutants.

(55) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), NPDES Permit Regulations (40 CFR
122.44(b)), effluent limitations and standards requirements under Section 301, 302,

303,307, 318 and 405 of the Clean Water Act (CWA).

(56) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), NPDES Permit Regulations, Water
Quality Standards and State Requirements ( 40 CFR 122.44( d)), Water Quality Based
Effluent Limitations (WQBELs), any requirements in addition to or more stringent
than promulgated effluent limitations and guidelines or standards under Section 301,

304,306, 307, 318 and 405 of the CWA.

(57) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), NPDES Permit Regulations, Technology
Based Controls for Toxic Pollutants (40 CFR 122.44( e)), discharge limits
established under paragraphs (a), (b), or (d) of 40 CFR 122.44 must be established
for toxins to be discharged at concentrations exceeding levels achievable by the
technology-based (BAT/BCT) standards.

(58) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), NPDES Permit Regulations (40 CFR
122.44(i)), requires monitoring of discharges to ensure compliance.

(59) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), NPDES Permit Regulations (40 CFR
125.100), the site operator must include a detailed description of the proposed
action including a listing of all required environmental permits.

(60) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), (40 CFR Part 131), states are granted
enforcement jurisdiction over direct discharges and may adopt reasonable standards
to protect or enhance the uses and qualities of state surface water bodies.

(61) Clean Water Act, (33 U.S.C. §§ 1251 et seq.), (40 CFR 136.1-136.4), requires
adherence to sample preservation procedures including container materials and sample
holding times.

(62) Fish and Wildlife Coordination Act, (16 U.S.C. §§ 661 et seq.), requires that any
federal agency that proposes to modify a body of water must consult the U. S. Fish
and Wildlife Services.
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State
(63) Air - Illinois Environmental Protection Act, Section 9 (415 ILCS 5/9), Pollution

Control Board ( Title 35), Subtitle B - Subchapter C Emission Standards and
Limitations for Stationary Sources, Part 211: Definitions and General Provisions
(defines emission sources and related items); Part 112 Visible and Particulate
Matter Emissions, sets emission limitations for particulate matter for a variety of
operations, i.e., incinerators or waste storage piles. Also see Parts 214-219 that
gives information regarding specific types of emissions per operation (e.g., sulfur,
organic material, carbon monoxide and nitrogen oxide emissions) . These regulations
may apply to some of the presumptive remedies in which emissions will be a factor,
e.g., incineration.

(64) Air - Illinois Environmental Protection Act, Section 9 (415 ILCS 5/9), Pollution
Control Board (Title 55), Subtitle B - Permits of Air Pollution, Part 201:
Prohibition of Air Pollution, no person shall cause or threaten or allow the
discharge or emission of any contaminant into the environment.

(65) Air - Illinois Environmental Protection Act, Section 9 (415 ILCS 5/9), Pollution
Control Board (Title 35), Subtitle B — Air Pollution, Part 212; Visual and
Particulate Matter Emission, emission standards for incinerators.

(66) Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter B: Permits, Part 703:
RCRA Permit Program, rules on application for and issuance of RCRA permits;
applicability and information requirements.

(67) Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter C: Hazardous Waste
Operating Requirements, Parts 722 and 723, includes standards applicable to
generators and transporters of hazardous waste, respectively.

(68) Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter C: Hazardous Waste
Operating Requirements, Parts 724 and 725, includes standards applicable to owners
and operators of hazardous waste treatment, storage and disposal facilities (Part
735 is for Interim Status) - corresponds to 40 CFR Parts 264 and 265.

(69) Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter C: Hazardous Waste
Operating Requirements, Part 726, includes standards for the management of specific
hazardous waste and specific types of hazardous waste management facilities; often
applies to hazardous waste being used in such a way as to constitute disposal.

(70) Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter C: Hazardous Waste
Operating Requirements, Part 728: Land Disposal Restrictions, defines land disposal
restrictions for wastes, waste specific prohibitions, treatment standards, and
prohibitions on storage.

(71) Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board ( Title 35), Subtitle G - Subchapter C: Hazardous Waste
Operating Requirements, Part 729: Prohibited Hazardous Wastes in Land Disposal
Units, describes general hazardous waste restrictions and restrictions on
halogenated solvents and liquid hazardous wastes in landfills.
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(72) Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter D: Underground Injection

Control and Underground Tank Storage Program, Part 731: Underground Storage Tanks,
regulations regarding USTs.

(73) Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter D: Underground Injection
Control and Underground Tank Storage Program, Part 740: Site Remediation Program,
procedures established for investigation and remediation at sites where there is a
release, or suspected release of hazardous substances, pesticides, or petroleum for
review and approval of these activities.

(74) Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter D: Underground Injection
Control and Underground Tank Storage Program, Part 742: Tiered Approach to
Corrective Action Objectives, procedures for evaluating the risk to human health
posed by environmental conditions and develop remediation objectives that achieve
acceptable risk level. Also, to provide for adequate protection of human health and
the environment based on risks to human health posed by environmental conditions
while incorporating site related information.

(75) Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter H: Illinois "Superfund"
Program, Part 750: Illinois Hazardous Substances Pollution Contingency Plan,
regulation which is applicable whenever there is a release or a threat of a release
at a site; this part assigns responsibility, organization and guidelines for phased
hazardous substance response including development of remedial alternatives and
engineering methods for on-site actions and remedying releases.

(76) Waste Disposal - Illinois Environmental Protection Act, Section 21 (415 ILCS 5/21),
Pollution Control Board (Title 35), Subtitle G - Subchapter I: Solid Waste and
Special Waste Hauling, Part 807 includes information on solid waste permitting,
sanitary landfills and closure and post-closure care; Part 808 includes information
on special waste classifications.

(77) Water - Illinois Environmental Protection Act, Section 12 (415 ILCS 5/12), Pollution
Control Board (Title 35), Subtitle C - Part 304: Effluent Standards, general and
temporary effluent standards including NPDES effluent standards.

(78) Water - Illinois Environmental Protection Act, Section 12 (415 ILCS 5/12), Pollution
Control Board (Title 35), Subtitle C - Part 309: Permits, Subpart A includes
provisions for NPDES permits and Subpart B includes provisions for all other water
related permitting.

(79) Public Water Supplies - Illinois Environmental Protection Act, Section 14 (415 ILCS
5/14), Pollution Control Board (Title 35), Subtitle F - Part 620: Groundwater
Quality, prescribes various aspects of groundwater quality including methods of
classification of groundwater, non-degradation provisions, standards for quality of
groundwater and various procedures and protocols for the management and protection
of groundwater.

Other Requirements to be Considered (TBCs)

Federal
(80) Geological Survey Professional Paper 579-0, Elemental Composition of Surficial

Materials in the Conterminous United States, 1971. Schacklette, H. T., J. C.
Hamilton, J. G. Boerrgen and J. M. Bowles, provides background levels of metal in
soils for the United States.
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(81) Occupational Safety and Health Administration Standards (29 CFR Part 1910;
1910.1000), Subpart Z, Toxic and Hazardous Substances, sets worker exposure limits
to toxic and hazardous substances and prescribes the methods for determination of
concentrations.

(82) Occupational Safety and Health Administration Standards (29 CFR Part 1910; 1910.95),
Subpart G, Occupational Noise Exposure, sets limits of worker exposure to noise
during the performance of their duties.

(83) Occupational Safety and Health Administration Standards (29 CFR Part 1910;
1910.120), Hazardous Waste Operations and Emergency Response, sets the standards for
workers conducting hazardous waste operations and emergency response.

(84) Occupational Safety and Health Administration Standards (29 CFR Part 1926),
specifies the type of safety equipment and procedures to be followed during site
remediation.

(85) Occupational Safety and Health Administration Standards Record keeping, Reporting
and Related Regulations (29 CFR Part 1904), establishes Record keeping and reporting
requirements for an employer under OSHA.

(86) OSWER Directive 9355.0-48FS - Presumptive Remedies: Site Characterization and
Technology Selection for CERCLA Sites with Volatile Organic Compounds in Soil,
September 1993, addresses the vadose zone only.

(87) OSWER Directive 9355.3-01, October 1988 Interim Final - Guidance for Conducting
Remedial Investigations and Feasibility Studies under CERCLA Development and
Screening of Remedial Alternatives, development of the FS Work Plan.

(88) OSWER Directive 9355.4-01-Guidance on Remedial Actions for Superfund Sites with PCB
Contamination, sets soil PCB clean-up levels and management controls for PCB
concentrations at Superfund sites.

(89) OSWER Directive 9355.4-12-Revised Interim Soil Lead Guidance for CERCLA Sites and
RCRA Sites and RCRA Corrective Action Facilities, sets soil lead clean- up levels
for Superfund sites.

(90) Safe Drinking Water Act (42 U.S.C. §§ 300f et seq.), Subpart F, Maximum Containment
Level Goals (40 CFR 141.50-141.51), establishes enforceable clean-up goals for
drinking water based on technology and health risk.

(91) Threshold Limit Values, consensus standards for controlling air quality in work
place environments; used to assess site inhalation risks for soil removal
operations.

(92) U. S. Environmental Protection Agency, RCRA Guidance Manual for Subpart G Closure
and Post-Closure Standards and Subpart H Cost Estimating Requirements, January 1987.
Provides guidance on closure and post- closure standards and cost estimating
requirements for hazardous waste management units.

(93) U. S. Environmental Protection Agency, Disposal of Polychlorinated Biphenyls,
Proposed Rule, December 6, 1994. Provides for disposal of non-liquid PCB remediation
waste generated by clean-up process of their existing concentration; provides for a
risk-based remediation option for PCB remediation waste.

(94) U. S. Environmental Protection Agency, Soil Screening Guidance, December 1994.
Provides generic risk-based soil screening values for Superfund sites.
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(95) U. S. Environmental Protection Agency Region III, Risk-Based Concentration Table,
Smith R., 1995. Provides risk-based screening values for groundwater and soil
concentrations.

(96) U. S. Environmental Protection Agency, Integrated Risk Information System (IRIS),
1995-1996. Provides reference doses and cancer potency slopes for calculating the
hazard index or incremental cancer risk for specific site contaminants.

(97) U. S. Environmental Protection Agency, Interim Policy for Planning and Implementing
CERCLA Off-Site Response Actions, November 5, 1995. Specifies appropriate method of
off-site treatment on disposed of waste from a Superfund site.

(98) U. S. Environmental Protection Agency, Summary Quality Criteria for Water, Office of
Science and Technology, 1992. Provides ambient water quality criteria.

(99) U. S.. Environmental Protection Agency, Quality Criteria for Water, Office of Water
Regulation and Standards, U. S. EPA 440/5-86-001, 1986. Provides ambient water
quality criteria.

(100)U. S. Environmental Protection Agency, Ambient Water Quality Criteria for
Polychlorinated Biphenyls, U. S. EPA 440/ 5- 80- 068, 1980. Provides ambient water
quality criteria for PCBs.

(101)U. S. Environmental Protection Agency, Risk Assessment Guidance for Superfund:
Environmental Evaluation Manual, Volume II, Final Report, EPA/540/1-89/002, 1989.
Provides guidance for conducting ecological risk assessments.

(102)U. S. Environmental Protection Agency, Risk Assessment Guidance for Superfund.
Volume I. Human Health Evaluation Manual Supplemental Guidance. Standard Default
Exposure Factors, Interim Final, March, 1991. OSWER Directive # 9285.6-03, 1991.
Provides exposure factors for estimating hazard or risk in human health risk
assessments.

(103) U. S. Environmental Protection Agency, Risk Assessment Guidance for Superfund.
Volume I: Human Health Evaluation Manual, Part A, December, 1989. U. S. EPA
540/1-89/002. Office of Emergency and Remedial Response. Provides guidance on
preparing a baseline human health risk assessment using the four steps, data
evaluation, exposure assessment, toxicity assessment, risk characterization.
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Air Sparge Injection Pressure Calculation

Minimum Injection Pressure:

Pmin (psgi) = 0.43 Hh+ Ppacking + Pformation + Pfriction loss

Where:

Hh = depth below the water table to the top of the injection well screen - the

hydrostatic head

= depth of treatment zone + 5 feet (additional design factor)

= 22 ft

Ppacking = air entry pressures for the well annulus packing material

= 0.2 psig (estimated)

Pformation = air entry pressure for the formation

= 0.2 psig (estimated for sand)

Pfriction = pressure loss due to friction calculated using Darcy-Weisbach equation

(worksheet is attached)

= 0.524 psi

Pmin = 0.43 (22 ft) + 0.2 + 0.2 + 0.524

= 10.38 psi

Maximum Inlet Pressure:

Pfracture (psig) = 0.73 D

Where:

D = depth below ground surface to the top of the air injection well screened interval

= 53 ft

Pfracture = 0.73 (53 ft)

= 38.69 psi

Source of Equations: A. Leeson, et al. 2002. Air Sparging Design Paradigm. Battelle.

Columbus, Ohio. 12 August 2002.
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Soil Vapor Extraction System Design Calculations

Radius of Influence from pilot test results ≈50 ft @ 20” H2O and 72 acfm

Target treatment zone 8 ft in length

Pore Volume Exchange Time:

E = (ЄV) / Q

Where:

Є = soil porosity = 0.35 for sand

V = volume of soil to be treated

= π(R²) • D = π(50 ft)² • 8 ft = 6.28 x 104 ft3

E = [(0.35) (6.28 x 104 ft3)] / 72 acfm = 305 min = 5.08 hrs = 5 hrs

Estimated Number of SVE Extraction Wells Required per Treatment Cell

N = (Treatment Area) / π• (Roi)2

Where:

Treatment Area = Length of treatment area • Diameter of air sparge radius of influence

Roi = Radius of Influence from pilot test results≈50 ft @ 20” H2O and 72 acfm

N = (30 ft • 150 ft)/ π(50 ft) 2

= 0.57 = 1

Note: The above calculation does not account for the geometry of the treatment area. In the

above equation, the influence area of the vertical SVE well is assumed to be circular. The

design treatment area is a rectangle which is three times longer than it is wide. Due to the

elongated shape of the treatment area, an additional extraction well per treatment cell will be

necessary to completely capture air sparge generated soil vapors. The treatment system

design specifies two vapor extraction wells per treatment cell. The extraction well layout is

shown in Drawing Y5.

Source of Equations: U.S. EPA, How to Evaluate Cleanup Technologies for Underground

Storage Tank Sities: A Guide for Corrective Action Plan Reviewers, EPA 510-B-94-003,

October 1994
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Air Sparge / Soil Vapor Extraction Design Calculations

Maximum Vapor Phase Concentration:

CV1MAX = (X • Mw • Pv) / R • T = H • Cw

Where:

X = mole fraction of compound in immiscible phase (moles / total moles)

Mw = molecular weight of compound (mg / mole)

Pv = vapor pressure of compound (atm)

R = gas constant = 0.0821 L atm / mole • k

T = absolute temperature (k)

H = Henry’s Law Constant = mg/L in air / mg/L in water

Cw = dissolved concentration of compound (mg/L)

*see Table F.2 for calculations

Maximum Removal Rate by Volatilization:

Rvc = Qinj • Cv1max (lbs / hr)

Where:

Qinj = approximate average total air injection flow rate (all wells) (ft³/min)

Cv1max = maximum vapor phase concentration (mg/L)

Rvc = Aggregate concentrations of RVLmax for VOC compounds

RVLmax = (100 cfm) (5.64 mg/L1,1,1 DCA)[6.243 x 10-5 (lbs/ft³)/(mg/L)

= 2.11 lbs/hr

*see Table F.2 for calculations

Average Vapor Phase Concentration:

Cv1avg = (X • Mw • Pv) / R • T = H • Cw(avg)

*see Table F.3 for calculations

Average Removal Rate by Volatilization

Rv1cavg = (100 cfm) • (1.233 mg/L1,1 DCA) • [6.243 X 10-5 (lbs/ft³)/(mg/L)]

= 0.46 lbs/hr

Source of Equations: A. Leeson, et al. 2002. Air Sparging Design Paradigm. Battelle.

Columbus, Ohio. 12 August 2002.
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Compound

Maximum
Concentration

(mg/L)
Henry's Constant

(mg/l vapor/mg/l H2O)
Maximum Volatilization

Concentration (mg/l)

Maximum Vapor
Concentration

(ppmv) LEL (%) LEL (ppmv)
1,1 - DCA 30 0.188 5.640 1392.59 5.4 54000.0
1,1 - DCE 1.7 0.904 1.537 379.46 6.5 65000
1,2 - DCE Total 28 0.318 8.904 2242.82 5.6 56000.0
PCE 0.29 0.579 0.168 24.77 NA NA
Xylenes 2.1 0.141 0.296 68.23 0.9 9000.0
1,1,1 - TCA 34 0.57 19.380 3273.81 7.5 75000.0
1,1,2 - TCA 0.011 0.0202 0.00022 0.04 6.0 6000.0
TCE 0.2 0.335 0.067 12.48 8.0 8000.0
VC 3.5 0.981 3.434 1341.21 3.6 3600.0

Total Maximum Vapor Concentration (ppmv) 8735.40

Maximum concentrations from 11/17/04 sampling event
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Compound

Maximum
Concentration

(mg/L) Monitoring Well
Henry's Constant

(mg/l vapor/mg/l H2O)

Maximum
Volatilization

Concentration (mg/l)
Flowrate
(SCFM)

Maximum Removal Rate
(lbs/hr)

VOC 1

(lbs/hr)
HAP 2

(lbs/hr)

1,1 - DCA 30 SMW-20 0.188 5.640 100 2.11 2.11
1,1 - DCE 1.7 SMW-21 0.904 1.537 100 0.58 0.58
1,2 - DCE Total 28 SMW-20 0.318 8.904 100 3.34 3.34
PCE 0.29 SMW-22 0.579 0.168 100 0.06 0.06 0.06
Xylene 2.1 SMW-21 0.141 0.296 100 0.11 0.11 0.11
1,1,1 - TCA 34 SMW-21 0.57 19.380 100 7.27
1,1,2 - TCA 0.011 SMW-21 0.0202 0.00022 100 0.00008
TCE 0.2 SMW-21 0.335 0.067 100 0.03 0.03 0.03
VC 3.5 SMW-20 0.981 3.434 100 1.29 1.29 1.29

Summary lbs/hr tons/yr
TOTAL 14.78 64.74
VOC TOTAL 7.52 32.94
HAP TOTAL 1.49 6.53

1 Shaded cells exempt VOCs per 40 CFR 51.100
2 Shaded cells not HAPs

Maximum concentrations from 11/17/04 sampling event
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Average Vapor Concentration
Southeast Rockford Groundwater Contamination Superfund Site

Area 9/10
Rockford, Illinois
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Compound
Average Concentration

(mg/L)
Henry's Constant (mg/l

vapor/mg/l H2O)

Average
Volatilization

Concentration
(mg/l)

Flowrate
(SCFM)

Maximum Removal
Rate

(lbs/hr)
VOC 1

(lbs/hr)
HAP 2

(lbs/hr)

1,1 - DCA 6.56 0.188 1.233 100 0.46 0.46
1,1 - DCE 0.49 0.904 0.443 100 0.17 0.17
1,2 - DCE Total 6.02 0.318 1.914 100 0.72 0.72
PCE 0.06 0.579 0.035 100 0.01 0.01 0.01
1,1,1 - TCA 8.21 0.57 4.680 100 1.75
1,1,2 - TCA 0.002 0.0202 0.00004 100 0.00
Xylenes 0.57 0.141 0.08037 100 0.03 0.03 0.03
TCE 0.07 0.335 0.023 100 0.01 0.01 0.01
VC 0.7 0.981 0.687 100 0.26 0.26 0.26

Summary lbs/hr tons/yr
TOTAL 3.41 14.93
VOC TOTAL 1.66 7.27
HAP TOTAL 0.31 1.36

1 Shaded Cells exempt VOCs per 40 CFR 51.100(s)
2 Shaded Cells not HAPs

-Average concentrations calculated from 11/18/04
analytical data from monitoring wells MW-201,
SMW-6, SMW-20, SMW-21, and SMW-22
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SECTION 1.0 INTRODUCTION

This Outside Container Storage Area (OSA) Source Material Mass Reduction Work

Plan (SMMRWP) presents the rationale, procedures, and methods to address in part

the Southeast Rockford Source Control Operable Unit identified as Area 9/10W in the

Area 9/10 portion of the Southeast Rockford Groundwater Contamination Superfund

Site (SER site) located in the City of Rockford, Illinois (Figure 1.1). The term “Site”

refers to Area 9/10, an industrial area in Rockford, Winnebago County, Illinois, that is

bounded by Eleventh Street on the east, Twenty-third Avenue on the north, Harrison

Avenue on the south, and Sixth Street on the west. The OSA was operated as a RCRA

hazardous waste storage facility by the Hamilton Sundstrand Corporation (HS) Plant #1

facility which is located within Area 9/10 at 2421 Eleventh Street. Figure 1.2 depicts a

site map of the HS facility. This SMMRWP provides a detailed description of activities

to be implemented in the OSA area. The OSA site features are shown on Figure 1.3.

HS is working with the United States Environmental Protection Agency (USEPA) and

the Illinois Environmental Protection Agency (IEPA) in accordance with the

Administrative Order on Consent (AOC) for Remedial Design for Area 9/10 signed on

January 13, 2003 and the Record of Decision (ROD) relating to source control for the

SER site which was signed on June 11, 2002. As part of the remedial design process,

a Pre-Design Investigation (PDI) was completed in the vicinity of and on the HS

property, including the OSA. A pilot test of the selected ROD technologies, soil vapor

extraction and air sparging, was also conducted at the OSA.

The investigation and pilot study results indicated that the majority of source material

with the future potential to impact groundwater within the OSA is located in the near

surface soils.

This proposed effort has been identified as an opportunity to provide practical support

for the overall action to be taken in Area 9/10 and the overall SER site to address

source control with respect to the Operable Unit Three ROD with a specific focus on the

OSA.
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SOURCE MATERIAL MASS REDUCTION OBJECTIVES

The objective of this work plan is to address a substantive portion of the source material

identified at the OSA. The implementation of the activities outlined in this plan will help

meet the goals the ROD established for Area 9/10. This will be accomplished by the

following:

 Contaminant mass removal by excavation and off-Site disposal of source

material;

 Enhancement of natural attenuation ongoing at the Site; and

 Limiting water infiltration by construction of a clay cap over the OSA.

The SMMRWP work plan was initially dated and submitted to USEPA on April 27, 2005.

Correspondence addressing Agency (USEPA and IEPA) comments was submitted on

June 28, 2005. The USEPA approved the work plan with modifications in a letter dated

August 15, 2005. This final work plan has been revised to incorporate the Agency

comments and requested modifications. Copies of the USEPA work plan approval letter

and the response to Agency comments are provided in Appendix A. This document has

since been included in the Remedial Design. The plan has been revised to incorporate

the response to IEPA comments on the remedial design. The IEPA letter was dated

August 31, 2006 and the response letter was dated October 31, 2006.





SUNDSTRAND
PLANT #1



9T
H

 S
T

R
E

E
T

ILLINOIS CENTRAL RAILROAD

LEGEND:

MONITORING POINT/WELL

CHAIN-LINK FENCE

GRASS AND
LANDSCAPE

HARD-PACKED
GRAVEL

CONCRETE

C
O

N
C

R
E

T
E

S
ID

E
W

A
LK

BROKEN 
ASPHALT

A
S

P
H

A
LT

 P
A

T
C

H

CONCRETE

CONCRETE

LANDSCAPE
TIMBERS

LANDSCAPE
TIMBERS

CONCRETE

SOIL BORING
NOTES:
ALL UTILITY AND SITE FEATURES
LOCATIONS ARE APPROXIMATE.

OVERHEAD
ELECTRIC

UNDERGROUND
ELECTRIC

STORM
SEWER

TELEPHONE
FIBER OPTIC 

CABLE

CONCRETE
CURB

LIGHT
POLE

TREE TREE
CONCRETE

CURB

LANDSCAPE
TIMBERS

S
O

IL

PARKING
LOT



SECOR

Appendix G 1-6

OSA SOURCE MATERIAL EXCAVATION RATIONALE

There are several contributing factors in the decision to excavate the impacted soils in

this area and dispose of them offsite. Excavation offers immediate, quantifiable, and

unequivocal results. Other factors include:

 Tetrachloroethene present at concentrations above the soil saturation limit

(Csat) in shallow soils would be difficult and impractical to remediate using soil

vapor extraction (SVE);

 Silty clay from the ground surface to a depth of approximately six feet will

severely restrict airflow in the most impacted shallow soil zone;

 SVE for near surface soil remediation typically is susceptible to short circuiting

of airflow from above ground and elicits a small radius of influence (ROI); and,

 Metals above ROs were detected in samples collected in the OSA that would

not be addressed by other methods evaluated and identified in the ROD such

as SVE;

The SVE Pilot Test performed in November 2003, and reported in the Pilot Test

Summary Report dated October 2004, confirmed these technical challenges and

limitations at the OSA with respect to shallow (near surface) soil impacts.

DESCRIPTION AND USE OF THE OSA

The OSA consists of a concrete pad approximately 30 feet wide by 65 feet long and a

gravel area immediately south of the pad. The entire area of the OSA is 50 feet wide by

65 feet long. The OSA was used historically for the storage of a variety of waste

materials including wastes stored in drums and bins of metal chips which contained

non-hazardous coolants and cutting oils. The OSA is located in the northwest portion of

the HS facility adjacent to the public right of way (concrete sidewalk) east of 9th Street.

The area is surrounded by a chain link security fence.
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HISTORICAL ACTIVITIES AT THE OSA

Historically, the pad had been constructed with a collection trench and underground

drain line that connected to an underground storage tank (Tank #24). The underground

drain line was removed in 1990 and the tank was removed in 1992. Minor portions of

the concrete pad were removed to facilitate these activities. The concrete pad was

sloped northward so that any liquids would drain into the collection trench. The

collection trench was reportedly three feet wide, 60 feet long and eight inches deep.

The collection trench, and OSA in general, was filled with pea gravel after being taken

out of service for aesthetic purposes. When the OSA was in operation, the concrete

pad area was covered by a metal corrugated roof supported by steel trusses and

columns. This overhead structure has since been removed.

SITE GEOLOGY

The OSA concrete pad and gravel area surface cover are underlain by silty clay to a

depth of approximately six feet. The clay overlies a poorly graded medium sand with

occasional gravel layers and extends to a depth of greater than 140 feet. A thin, 1.5 to

4.0 feet thick silt layer, beginning at a depth of about 19 feet bgs, has been identified in

this area. This silt layer is laterally discontinuous and is not present at boring locations

to the south and east of the OSA. The water table is approximately 32 feet below

ground surface (bgs).

CONSTITUENTS OF CONCERN

Based on the remedial investigation results and the preliminary remediation goals

stated in the ROD, the constituents of concern (COCs) for Area 9/10 consist of volatile

organic compounds (VOCs) and petroleum hydrocarbons associated with jet fuel.

Previous sampling at the OSA also identified metals above the 35 IAC Part 742 Tiered

Approach to Corrective Action Objectives (TACO) residential and commercial/industrial

remediation objectives (ROs).
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SECTION 2.0 OSA INVESTIGATION AND DATA EVALUATION

As part of the Area 9/10 remedial design activities, additional investigation was

performed at the OSA to better understand the target constituent concentrations and

their distribution within the soil matrix. Also, air sparge and SVE infrastructure was

installed and pilot tested to identify the technical requirements and challenges to

address the COCs.

2003 PRE-DESIGN INVESTIGATION AND PILOT STUDIES

In October 2003, a subsurface investigation was conducted at the OSA to provide a

current condition assessment of constituents in soil. This investigation consisted of

eight soil borings (S-1 through S-8) at the locations shown on Figure 1.3. Each of these

borings extended to near the groundwater table at 30 to 32 feet bgs. Soil samples were

collected in accordance with the approved Field Sampling Plan, dated March 31, 2003,

and submitted to STL Laboratory in University Park, Illinois. Samples were analyzed for

VOCs by Method 8260B; TCLP metals by SW-846 Methods 1311/6010B/7040A/7470A;

and total petroleum hydrocarbons (TPH) consisting of diesel range organics (DRO) by

Method 8015B MDRO. A summary of the analytical results is presented in Appendix B.

These summary tables were also provided in the PDI Preliminary Results Summary

Presentation Materials dated August 10, 2004 and the PDI Report dated April 28, 2006.

SVE and air sparge pilot testing was conducted in Fall 2003 using new and existing

wells. In total, there are 17 extraction wells and monitoring points in the vadose zone

and two air sparge wells screened within the saturated zone. The locations of these

wells are shown on Figure 1.3. The test results and a compilation of all information

collected were summarized in the Pilot Test Summary Report dated October 1, 2004

and submitted to USEPA. The pilot testing confirmed that significant air flow can be

induced in this area under relatively low applied vacuums in the vadose zone; however,

limited airflow was observed in the shallow soils where the majority of the contaminant

mass was identified. These technologies also do not address metals contamination.
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SOIL ANALYTICAL RESULTS EXCEEDING ROS

The soil analytical results were compared to the Preliminary Remediation Goals (PRGs)

specified in the ROD dated June 11, 2002. The PRGs were derived from TACO Tier 1

residential and industrial/commercial ROs. However, they are not exposure pathway

specific. To provide greater awareness of the potential for exposure the constituents

exceeding ROs are identified based on pathway specific exposure routes as identified in

TACO. The following constituents exceeded the soil component of the groundwater

ingestion pathway: cadmium, lead, 1,1-dichloroethene (1,1 DCE), 1,2-dichloroethene

(1,2 DCE), 1,1,1-trichloroethane (1,1,1 TCA), 1,1,2-trichloroethane (1,1,2 TCA),

trichloroethene (TCE), and tetrachloroethene (PCE) in one or more OSA soil sample

intervals. TCE and PCE also exceeded the inhalation pathway ROs and PCE exceeded

the ingestion RO.

AVERAGED SOIL RESULTS AND MASS ESTIMATION

To identify potential source material soil concentrations were averaged using the 35 IAC

Part 742.225(c) methodology. This resulted in continuous interval soil sample results

which were averaged at each boring location. The averaged soil results indicated there

are COCs above ROs. If constituents were below the method detection limit, one-half

of the reporting limit was used as the value for averaging purposes. As a simplifying

assumption, all of the samples from each boring were used to determine average

concentrations, regardless of the number of times the COC was detected. A summary

of the COCs is provided in Table 2.1. The COCs which exceeded the ROs after

averaging of the samples were cadmium, lead, 1,1 DCE, 1,2 DCE, 1,1,1 TCA, 1,1,2

TCA, TCE, and PCE.



TABLE 2.1
OSA SOIL ANALYTICAL RESULTS AVERAGED BY BORING

AREA 9/10
SOUTHEAST ROCKFORD GROUNDWATER CONTAMINATION SUPERFUND SITE

ROCKFORD, ILLINOIS

SECOR

1,1-Dichloroethene 0.06 0.560 0.057
1,2-Dichloroethene (total) 0.4 12.000 1.462
Tetrachloroethene 0.06 360.000 34.206
1,1,1-Trichloroethane 2 220.000 24.090
Trichloroethene 0.06 18.000 1.877

Lead 0.0075 0.009 0.004

1,1-Dichloroethene 0.06 1.300 0.098
1,2-Dichloroethene (total) 0.4 7.200 0.542
Tetrachloroethene 0.06 320.000 21.661
1,1,1-Trichloroethane 2 240.000 16.100
Trichloroethene 0.06 20.000 1.358

Cadmium 0.005 0.012 0.003

1,2-Dichloroethene (total) 0.4 0.750 0.063
Tetrachloroethene 0.06 20.000 1.339
1,1,1-Trichloroethane 2 4.800 0.366
Trichloroethene 0.06 0.450 0.036

Cadmium 0.005 0.010 0.003

1,2-Dichloroethene (total) 0.4 0.450 0.112
Tetrachloroethene 0.06 5.100 0.939
Trichloroethene 0.06 0.310 0.066

Cadmium 0.005 0.160 0.022

Tetrachloroethene 0.06 8.100 1.165
Trichloroethene 0.06 0.190 0.031

Cadmium 0.005 3.900 0.340
Lead 0.0075 0.043 0.008

Tetrachloroethene 0.06 0.140 0.034

Cadmium 0.005 0.008 0.003
Lead 0.0075 0.110 0.010

Tetrachloroethene 0.06 49.000 3.299
1,1,1-Trichloroethane 2 12.000 0.891
Trichloroethene 0.06 0.670 0.048

Lead 0.0075 0.028 0.005

Tetrachloroethene 0.06 2.800 0.240
1,1,2-Trichloroethane 0.02 0.500 0.036
Trichloroethene 0.06 0.110 0.011

Cadmium 0.005 0.047 0.007

Notes:
VOC analysis by Method 8260B results are presented in mg/kg.

Metals results are from a TCLP extract and are presented in mg/l.

2) Average concentrations based on 1/2 the reporting limit for constituents that were not detected.

3) Constituent Concentrations in Soil Meet PRGs and TACO Tier I ROs.
4) Constituent Concentrations in Soil Exceed PRGs and TACO Tier I ROs.

5) 1,2 DCE (Total) ROs based on cis-1,2 DCE (more conservative than trans-1,2 DCE).
6) Due to averaging of results all concentrations are presented to the nearest 0.001

7) Soil Averaging based data from the interval of 0-32 feet except S-1 which is 0-34 feet.

1) Preliminary Remediation Goals (PRGs) and Tier I Residential Soil Migration to Class I Groundwater; Tiered Approach to
Corrective Action Objectives.

S-8

S-4

S-5

S-6

S-7

Constituents Exceeding ROs
Boring
Number

S-1

PRGs/TACO Soil
Remediation

Objectives (ROs)

Constituent
Maximum

Concentration

S-2

S-3

Constituent
Average

Concentration
Entire Boring
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The continuous depth interval sampling was used to identify the depth of potential

source material at each boring. To facilitate this effort, the OSA area was divided into

eight subareas, their boundaries being half way between the boring locations. The

analytical data from each boring was considered representative of that subarea. This

approach was used to develop a general estimate of the overall contaminant mass in

place and determine what mass may potentially remain after the excavation and

removal of impacted soil at each subarea in two feet lifts.

OSA EXCAVATION SUBAREAS AND TARGET DEPTHS

The removal of impacted soil to a minimum target depth of four feet is planned. The

target depth for excavation of each subarea is shown on Figure 2.1. The actual depth

of soil to be removed in each subarea will be based on health and safety considerations

and preservation of the structural integrity of existing infrastructure including utilities

onsite and adjacent to the OSA. A comparison of the post excavation average soil

concentrations and ROs is provided in Table 2.2.

MASS OF POST EXCAVATION SOURCE MATERIAL REMOVED BY EXCAVATION

Upon completion of the excavation activities, assuming the target excavation depths are

attained, the majority of soil containing elevated cadmium, lead, 1,1 DCE, 1,2 DCE,

1,1,1 TCA, 1,1,2 TCA, TCE, and PCE will have been removed, based on the current (S-

1 through S-8) soil boring data. After the completion of this source removal effort it

appears PCE will be the only VOC which will exceed the ROs. A comparison of the

estimated mass of PCE currently in place and an estimate to remain after excavation is

provided in Table 2.3. The estimate of PCE removal is believed to be greater than 95%

of the initial mass.
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TABLE 2.2
OSA POST EXCAVATION AVERAGE SOIL CONCENTRATIONS

AREA 9/10
SOUTHEAST ROCKFORD GROUNDWATER CONTAMINATION SUPERFUND SITE

ROCKFORD, ILLINOIS

SECOR

1,1-Dichloroethene 0.06 0.057 0.046 0.006
1,2-Dichloroethene (total) 0.4 1.462 0.709 0.041
Tetrachloroethene 0.06 34.206 10.935 0.238
1,1,1-Trichloroethane 2 24.090 10.096 0.104
Trichloroethene 0.06 1.877 0.725 0.012

Lead 0.0075 0.004 0.004 0.004

1,1-Dichloroethene 0.06 0.098 0.012 0.009
1,2-Dichloroethene (total) 0.4 0.542 0.067 0.051
Tetrachloroethene 0.06 21.661 0.351 0.293
1,1,1-Trichloroethane 2 16.100 0.107 0.087
Trichloroethene 0.06 1.358 0.026 0.019

Cadmium 0.005 0.003 0.003 0.003

1,2-Dichloroethene (total) 0.4 0.064 0.016 0.014
Tetrachloroethene 0.06 1.426 0.099 0.107
1,1,1-Trichloroethane 2 0.388 0.073 0.066
Trichloroethene 0.06 0.036 0.006 0.006

Cadmium 0.005 0.003 0.003 0.003

1,2-Dichloroethene (total) 0.4 0.098 0.069 0.069
Tetrachloroethene 0.06 0.619 0.304 0.304
Trichloroethene 0.06 0.049 0.029 0.021

Cadmium 0.005 0.024 0.025 0.027

Tetrachloroethene 0.06 1.165 1.127 0.591
Trichloroethene 0.06 0.031 0.030 0.017

Cadmium 0.005 0.340 0.086 0.092
Lead 0.0075 0.008 0.009 0.008

Tetrachloroethene 0.06 0.033 0.026 0.021

Cadmium 0.005 0.003 0.003 0.003
Lead 0.0075 0.011 0.004 0.004

Tetrachloroethene 0.06 3.299 0.035 0.031
1,1,1-Trichloroethane 2 0.891 0.037 0.029
Trichloroethene 0.06 0.048 0.004 0.004

Lead 0.0075 0.005 0.004 0.004

Tetrachloroethene 0.06 0.240 0.057 0.050
1,1,2-Trichloroethane 0.02 0.036 0.002 0.002
Trichloroethene 0.06 0.011 0.004 0.003

Cadmium 0.005 0.007 0.007 0.006

Notes:

VOC analysis by Method 8260B results are presented in mg/kg.

Metals results are from a TCLP extract and are presented in mg/l.

1) Preliminary Remediation Goals (PRGs) and Tier I Residential Soil Migration to Class I Groundwater; Tiered Approach to Corrective Action Objectives.

2) Average concentrations based on 1/2 the Reporting limit for constituents that were not detected.

3) Constituent Concentrations in Soil Meet PRGs and TACO Tier I ROs.

4) Constituent Concentrations in Soil Exceed PRGs and TACO Tier I ROs.

5) 1,2 DCE (Total) ROs based on cis-1,2 DCE (more conservative than trans-1,2 DCE).

6) Due to averaging of results all concentrations are presented to the nearest 0.001

7) Soil averaging assumes the interval 0-32 feet except S-1 which is 0-34 feet.

8) Bold cell border indicates target excavation depth

S-7

S-8

S-1

S-2

S-4

S-5

S-6

Constituent Average
Concentration w/

Excavation of 4 Feet

Constituent Average
Concentration w/

Excavation of 6 Feet

Constituent
Average

Concentration w/
Excavation of 2 Feet

PRG/TACO Soil
Remediation

Objectives (ROs)

S-3

Constituents Exceeding
ROs

Boring
Number

2-6 Appendix G Tables



TABLE 2.3
ESTIMATE OF TETRACHLOROETHENE MASS IN SOIL

OUTSIDE STORAGE AREA
PRE AND POST EXCAVATION

AREA 9/10
SOUTHEAST ROCKFORD GROUNDWATER CONTAMINATION SUPERFUND SITE

ROCKFORD, ILLINOIS

SECOR

Subarea and
Boring Location

Number

Average
Concentration

(mg/kg)

Estimate of Soil
Mass in Place

(kg)

Estimate of
PCE Mass in
Place (mg)

Target
Excavation
Depth (ft)

Average Post
Excavation

Concentration
(mg/kg)

Estimate of Mass
Impacted Soil
Remaining in

Place (kg)

Estimate of
Mass of PCE
Remaining in

Place (mg)

Percentage of
PCE Mass
Remaining

Percentage of
Mass

Reduction by
Excavation

S-1 32.070 704389 22589755 6 0.238 572316 136211 0.006 0.994
S-2 21.660 991362 21472907 4 0.351 867442 304472 0.014 0.986
S-3 1.340 588621 788753 4 0.099 515044 50989 0.065 0.935
S-4 0.940 712542 669789 4 0.304 623474 189536 0.283 0.717
S-5 1.170 712542 833674 6 0.591 578940 342154 0.410 0.590
S-6 0.034 391327 13305 4 0.026 342411 8903 0.669 0.331
S-7 3.300 635907 2098492 4 0.035 556418 19475 0.009 0.991
S-8 0.240 562533 135008 4 0.057 492216 28056 0.208 0.792

TOTALS 9.171 5299223 48601684 0.237 4548262 1079796 0.022 0.978

Estimate of PCE in Soil: Estimate of PCE Remaining in Soil:

48.602 kg PCE 1.080 kg PCE
107.147 lbs PCE 2.381 lbs PCE

7.885 gallons PCE 0.175 gallons PCE

Notes:

1) Average concentration based on 0-32 feet interval. Mass calculations are proportional to length and width of each subarea.

2) Uses the TACO Bulk Density for sand of 1.8 g/cm3 which converts to 3033 lbs/yd3.

3) 8.337 lbs of water per gallon.

4) 1.63 Specific Gravity of PCE and Water 1.00.

Methodology:

1) Average Concentrations (mg/kg) = measured during sampling.

2) Estimate of Soil Mass in place (kg) = Sub area (ft2) x Depth (ft)/27 (ft3) x 3,033 (lbs/yd3) of sand/2.2046 (lb/kg).

3) Estimate of PCE Mass in place (mg) = Average Concentration (mg/kg) x Estimate of Soil Mass in place (kg).

4) Target Excavation Depth (ft) = Measured

5) Average Post Excavation Concentration (mg/kg) = Measured

6) Estimate of Mass Impacted Soil Remaining in Place (kg) = Sub Area (ft2) x [Depth (ft) - Target Excavation Depth (ft)]/27 (ft3) x 3,033 (lbs/yd3) of sand/2.2046 (lb/kg).

7) Estimate of Mass of PCE Remaining in Place (mg) = Average Post Excavation Concentration (mg/kg) x Estimate of Mass Impacted Soil Remaining in Place (kg).

8) Percentage of PCE Mass Remaining = Estimate of Mass of PCE Remaining in Place (mg)/Estimate of PCE Mass in Place (mg).

9) Percentage of Mass Reduction by Excavation = 1-Percentage of PCE Mass Remaining.

2-7 Appendix G Tables
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Based on the current data, the remaining PCE concentrations in soil are not anticipated

to exceed the inhalation or ingestion pathway ROs (from TACO) and will likely be within

an order of magnitude of the soil component of the groundwater ingestion pathway

PRG/TACO RO. The averaged concentrations of cadmium will still exceed the soil

component of the groundwater ingestion pathway (PRG/TACO) RO at locations S-4 and

S-5 due to elevated concentrations at depth. The averaged lead concentration at S-5

will be 0.008 mg/l and below the soil component of the groundwater ingestion pathway

TACO RO of 0.0075 at all other locations.

NATURAL ATTENUATION ENHANCEMENT OPPORTUNITY IDENTIFIED

Based on the information collected in conjunction with the SVE and air sparge pilot

tests, there appears to be an opportunity to enhance the natural attenuation in

groundwater beneath the OSA. Based on pilot test data, the dissolved oxygen levels in

groundwater indicate aerobic conditions. By reducing the dissolved oxygen level in

groundwater, anaerobic conditions may be created. These conditions are much more

favorable to bacteria which facilitate the reductive dechlorination process.
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SECTION 3.0 METHODS AND PROCEDURES

The methods and procedures for completion of the work plan activities including health

and safety plan updates, work zone delineation, natural attenuation enhancement, well

abandonment, and the excavation, loading, transportation and waste disposal are

presented in this section.

HEALTH AND SAFETY PLAN, SITE SECURITY, AND WORK ZONES

The existing SECOR Health and Safety Plan will be revised and updated to include the

activities outlined in this work plan. The revisions to the plan will include, but are not

limited to, excavation activities, field monitoring equipment and activities, required

personal protective equipment (PPE), minimum levels of protection and criteria for

upgrade, and excavation sampling procedures.

Site security and work zones will be established. HS has security personnel that restrict

access to the facility. There is a guard post located south of the OSA. The chain link

security fence around the OSA will be partially removed to facilitate the excavation

activities and integration of the area into the facility after completion of the work.

Temporary fencing will be used to create exclusion and decontamination zones around

the OSA and to block access from HS personnel and others. Permission to close the

sidewalk and a portion of a drive lane on 9th Street adjacent to the OSA, as necessary,

will be sought from the City of Rockford. If roadway closure is granted by the City of

Rockford, a larger exclusion area will be created using the aforementioned fencing and

appropriate lane closure signage (based on current IDOT standards). A site layout

identifying the approximate exclusion, decontamination, and support work zones is

provided as Figure 3.1.

The proximity of the excavation to structures and utilities will require that special care be

taken to avoid damaging or in any way compromising the integrity of the adjacent

infrastructure. In some areas, excavation walls may require shoring, benching or

sloping. This may limit the depth or areal extent of excavations.
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All excavations shall be made in accordance with the rules, regulations, requirements,

and guidelines set forth in 29 CFR 1926.650 through 1926.652 established by the

Occupational Safety and Health Administration for Excavations.

Excavations will be inspected by a competent person to assure that side walls are

stable and do not pose a threat to personnel, equipment, or surrounding infrastructure.

Inspections will be conducted on the following schedule, at a minimum:

 Daily and before the start of each shift.

 As dictated by the work being done.

 After every rain storm.

 After other events that could increase hazards, such as snowstorm, windstorm,

thaw, earthquake, dramatic change in weather, etc.

 When fissures, tension cracks, sloughing, undercutting, water seepage, bulging

at the bottom, or other similar conditions occur.

 When there is any indication of change or movement in adjacent structures.

Upon completion of the excavation, backfilling, and transportation of all wastes offsite,

all temporary fencing will be removed. During the excavation activities, portions of the

security fence may be removed to facilitate the completion of the work. If this is

necessary, adequate substitute fencing will be provided as necessary to restrict access.



APPROVED BY:

DRAWN BY:

DESIGNED BY:

DATE:

LEGEND:

TEMPORARY FENCING

DECONTAMINATION STATION/PAD

ACCESS CONTROL POINTS

RAILROAD TRACK

CHAIN-LINK FENCE
NOTE: THE LOCATIONS AND BOUNDARIES
OF THE WORK ZONES ARE APPROXIMATE
AND  SUBJECT TO MODIFICATIONS
BASED ON FIELD CONDITIONS.
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AIR MONITORING

Ambient and personal breathing space air monitoring will be undertaken as part of this

effort. The site specific health and safety plan for the continuing work at this facility will

be amended to incorporate the excavation activities. Air monitoring using an 11.7 eV

photoionization detector (or equivalent) will be implemented within the work zone and

periodically at the work zone perimeter. Threshold levels will be established for worker

upgrades in level of PPE and for cessation or modification of work practices if certain

trigger values are reached in the perimeter monitoring program. If concentrations of

volatile organic compounds are detected at the property line on a sustained basis in

excess of one ppm above background the corrective action measures and contingency

planning options will be reviewed and implemented.

CORRECTIVE ACTION MEASURES AND CONTINGENCY PLANNING

Corrective action measures and contingency planning options are proposed to ensure

that HS employees and the general public are not exposed to potentially harmful levels

of airborne contamination. If sustained VOC emissions are observed at the property

line at levels above one ppm background the following options will be reviewed to

determine the most appropriate and effective means to reduce airborne emissions:

1) Temporary cessation of work;

2) Modification of excavation methods to reduce the surface area of impacted soil

exposed to the atmosphere;

3) Modification of other excavation methods or practices which facilitate the

volatilization of constituents;

4) Use of vapor suppressing foam, water, or other liquids or gases;

5) Reevaluate the work zone perimeter and expand the exclusion and other work

zones as appropriate to minimize the potential for exposure to the public; and

6) Alter the pace, location, or material loading procedures.
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NATURAL ATTENUATION ENHANCEMENT

To take advantage of the existing network of pilot testing points/wells in place in the

OSA, a groundwater amendment will be introduced to create more favorable natural

attenuation conditions. These wells are within or in close proximity of the water table

and provide an opportunity to introduce a natural attenuation enhancement product

fairly evenly over the OSA area through the existing infrastructure prior to the

abandonment of the wells.

A Regenesis® product, Hydrogen Release Compound Extended Release Formula

(HRC-X), will be introduced into the groundwater underlying the OSA through the

screened portion of the existing access points (wells). HRC-X is a glycerol polylactate

product which slowly releases hydrogen into groundwater for an extended period of time

and creates anaerobic conditions which facilitate the biodegradation process for

chlorinated volatile organic compounds.

The product is a water soluble, non toxic, food-grade material which was designed to be

environmentally safe. The exact amount of HRC-X to be introduced will be determined

based on the presence and levels of other electron acceptors in groundwater such as

dissolved oxygen, nitrate, iron, manganese, and sulfate. Groundwater information and

analytical data for these parameters will be collected prior to field application. HRC-X

is anticipated to create even more favorable conditions for natural attenuation.

Information regarding the HRC-X product and a generic spreadsheet used to determine

an appropriate amount of product for introduction into the groundwater is provided in

Appendix B. Additional information is also available at www.regenesis.com. HRC-X is

a viscous liquid. To facilitate introduction into the subsurface through the existing wells

it will be mixed with water to reduce its viscosity. The HRC-X mixture will be introduced

to the wells using a GS200 grout pump (or equivalent).

The HRC-X will be introduced prior to decommissioning of the wells and placed within

the upper portion (15 feet) of the aquifer. The HRC-X slurry will be placed in the

deepest vapor monitoring points which are screened to within a few feet of the
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groundwater surface and into the air sparge and air sparge detection monitoring wells

prior to abandonment.

Aquifer parameters including dissolved oxygen (DO) and oxidation reduction potential

(ORP) will be monitored before and after the placement of the HRC- X material to

provide an indication of the affect of the HRC-X on groundwater conditions. Additional

monitoring, evaluation, and other potential remedial aspects for this area will be

included in the operations, maintenance, and monitoring plan for the Area 9/10

Remedial Design.

WELL ABANDONMENT

The existing wells in the OSA will be abandoned in accordance with the Illinois Water

Well Construction Code Section 920.120 in preparation for the excavation activities.

The soil vapor extraction, air sparge, vacuum monitoring, and air sparge monitoring

wells or points with a depth greater than five feet will be properly abandoned by filling

the well annulus with a cement bentonite slurry installed via tremie pipe to a depth of

four feet bgs. The near ground surface portion of the well risers will be removed in

connection with the OSA excavation activities. The shallow wells (five feet or less in

depth) will be completely removed as part of the excavation activities.

WASTE CHARACTERIZATION

There is a waste characterization profile from previous investigation work in the OSA

that is active and current. SECOR will confirm acceptance of the excavation waste

material under the existing profile with the selected disposal facility or determine if

additional characterization is required. If necessary, waste characterization samples will

be collected and analyzed and submitted to the hazardous waste disposal facility for

acceptance. The material will be manifested and shipped under characteristically

hazardous waste code F002 or other as determined by the characterization analysis.
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EXTENT OF EXCAVATION ACTIVITIES AND CONSTRAINTS

The extent of excavation will be the entire OSA area to the target depths identified. The

excavation area is bounded immediately to the west by a public sidewalk and right of

way which contains utilities, to the south by a local spur line of the Illinois Central

Railroad, to the east by a grass and landscaped area, and to the north by an asphalt

access road to the HS employee parking lot. Utilities locations are a concern with

regard to the excavation work. The overhead electric line will be shielded, temporarily

taken out of service, or moved to facilitate the excavation activities. The location of

underground public utilities will be identified by a Joint Utilities Locate Identification for

Excavators (JULIE) call and facility utilities will be identified by a private utility locate.

The railroad will also identify if there are any underground signal lines in the vicinity.

There are two primary factors that will present constraints on the excavation activities:

1) Health and safety considerations – a potential exists of undermining utilities,

sidewalk, roadways, and railroad tracks adjacent to the OSA endangering SECOR

employees, subcontractors, HS employees, and the general public. The

cohesiveness of the site soils, soil moisture content, and weather conditions at the

time of excavation will all be factors in how complete excavation can be made up to

the perimeter of the OSA.

2) Property boundary, existing right of way (public and railroad) and utility easements –

the structural integrity of existing infrastructure (utilities, sidewalk, railroad tracks)

must not be compromised. The HS property lines, identified site and public utilities,

and surface infrastructure (sidewalk, roads, etc.) are shown on Figure 1.3.

To address these concerns the soil excavation may be sloped, benched, spot dug and

backfilled, or temporary supporting structures (trench box or excavation shield) may be

used to minimize the potential for: 1) excavation wall collapse, 2) potential undermining

the stability of the excavation equipment, or 3) potential damage to public or private

infrastructure (utilities, sidewalk, road, rail line). Additionally all contractors, surveyors,
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SECOR personnel, and others working within the the railroad lease area will need to be

registered with E-Railsafe.com. A qualified flag person will be required during all work

within 25 feet of the railroad track.

EXCAVATION EQUIPMENT, LOADING, AND TRANSPORT

The excavation work will be completed using a track backhoe excavator (or equivalent).

The concrete pad will be scored with a concrete saw and broken into manageable

pieces using a backhoe as part of excavation activities. The concrete and impacted

gravel will be disposed along with the waste material. The excavated soil will be loaded

into lined container boxes with tarps or loaded directly into trucks with lined boxes with

tarps. The trucks for transport will remain outside of the OSA. The material will be

transported by truck to the designated facility.

HAZARDOUS WASTE DISPOSAL

The waste will be shipped to a HS approved hazardous waste disposal facility. HS has

contractual agreements with a number of disposal facilities. Once final selection of the

disposal facility is confirmed and the waste is accepted for shipment SECOR will

provide this information to the USEPA and IEPA.

DECONTAMINATION

A temporary decontamination pad will be established in the HS paved area to the north

of the OSA. A pad made with impermeable polyethylene sheeting will be placed on the

asphalt and sloped for water collection. All excavation equipment will be

decontaminated using a steam cleaner and/or pressure washing equipment. The

decontamination water will be containerized and staged within the decontamination or

exclusion zone. Upon project completion (or before as necessary) the wastewater will

be characterized, transported offsite, and properly disposed at a HS approved facility.

All soil from decontamination activities will be disposed along with the site soils.
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Work-generated solid waste (used PPE, plastic sheeting, etc.) will be visually inspected.

If inspection indicates the materials may be contaminated, it will be disposed along with

the waste material. If no evidence of contamination is present, the materials will be

double bagged (trash bags) and disposed in an onsite dumpster for ultimate disposal in

a sanitary landfill.

EXCAVATION SAMPLING

Upon completion of excavation activities in a specific area, base and wall samples, as

appropriate, will be collected. The soil samples will be obtained using the backhoe

bucket or other sample collection device, as appropriate. Personnel will not enter the

excavation for sampling activities at any location greater than four feet deep. Samples

will be collected halfway up the sidewall whether vertical or sloped. Base and wall

samples will be collected on approximately 20 feet intervals. At a minimum, three

samples from each wall will be collected for a total of 12 wall samples around the

perimeter of the OSA. Base samples will also be collected on approximately 20 feet

centers. This is estimated to result in a total of nine base samples. The base samples

will likely be at different depths below ground surface as the target excavation depths

will vary. Representative wall and base sample locations are shown on Figure 3.2.

Representative samples will be collected at locations based on the criteria in the

following order: 1) safe sample collection, 2) location and depth of base or wall face

area for that portion of the excavation, 3) visual or PID indication of impact. Actual

sample locations will be based on the post-excavation dimensions.

Samples will be collected, packaged, and preserved in the same manner described in

the approved Field Sampling Plan for drilling soil samples with the exception that these

samples will be collected by other than drilling equipment. Two soil duplicate samples

(1 per 20 samples) for Quality Assurance/Quality Control (QA/QC) are planned. The

laboratory will run and report MS/MSD analyses on a 1 per 20 sample basis. No field

sampling blanks will be collected. Trip blanks will accompany each shipment of samples

sent for analysis. The samples will be submitted to STL Laboratories in University Park,

Illinois for the target analyses (VOCs, TCLP metals). No TPH DRO analysis is
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warranted as the comprehensive sampling completed as part of the Pre-Design

Investigation in this area had no TPH DRO detections in any of the samples.

The samples will be identified using the following nomenclature which has been slightly

modified from the Field Sampling Plan (FSP) protocol.

OSA - SR– MMYY –W1 Whereas: OSA = Outside Storage Area
OSA – SR – MMYY –B1 SR = Source Reduction

MM = Month
YY = Year
W = Wall Sample
B = Base Sample
1 = Sequential Numbers

Sample collection from the interior walls within the excavation area has been

contemplated but in practice will not be possible as these interior walls will not

necessary exist. The difference in depths between some of the excavation subareas

(e.g., S-1 and S-5 versus the others) is approximately two feet. In the field, during the

implementation of the excavation effort it is very likely that there will be an angled slope

in the floor of the excavation as opposed to a sheer vertical wall in the vicinity of the

depth changes. As a result potential interior walls sample locations would essentially be

additional base samples.

The excavation base sample locations were selected on a grid basis (approximately 20

feet spacing) to supplement the existing and more comprehensive continuous interval

soil sampling already completed. The base samples will include three locations within

the subareas around S-1 and S-2 and another location by S-5. From the eight borings

which were continuously sampled approximately, 110 sample data intervals will remain

after excavation across the 65 feet by 50 feet area. This data, combined with the

additional 21 wall and base samples planned, will provide a very high density of

representative analytical data of the soil remaining within the OSA. Therefore sampling

of the interior walls (if possible) is not anticipated.



LEGEND:

CHAIN-LINK FENCE

SOIL BORING (SECOR 2003)

REPRESENTATIVE BASE SAMPLE LOCATION

REPRESENTATIVE WALL SAMPLE LOCATION

IMMEDIATE VICINITY OF 
STORM SEWER NOT TO BE 

EXCAVATED

demery
Text Box
3-11  



SECOR

Appendix G 3-12

EXCAVATION BACKFILLING

The timing and manner of backfill placement will be dictated by the actual site and soil

conditions. If existing infrastructure or utilities are considered vulnerable, backfill

placement will be completed immediately following the excavation and sampling

activities. Shoring is not anticipated to be required. The excavation will be backfilled

with clean fill material from a documented source. At a minimum, the top three feet of

fill will be a clay soil. In the past, one or more feet of clean pea gravel was placed over

the concrete pad and OSA area for aesthetic purposes. Some of this material may be

used for deeper backfill as deemed appropriate.

CLAY CAP PLACEMENT

The clay cap will be installed to mimic the existing (relatively flat) grade. The top three

feet of backfill material will be clean clay soil. The soil will be placed in one foot lifts

over the excavated area and compacted with the excavating equipment. The area will

then be top dressed with suitable topsoil and seeded with grass to minimize erosion and

for aesthetic purposes. Additional erosion control is not anticipated to be required.
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SECTION 4.0 DOCUMENTATION

After completion of the SMMRWP activities, a summary report documenting the work

will be prepared. The report will consist of a brief narrative of the natural attenuation

enhancement data collection and HRC-X introduction, well abandonment, excavation,

and backfilling activities. The report will also include a figure identifying the actual

boundary of the OSA excavation activities, a presentation of all analytical data in tabular

format, a comparison of the analytical results with PRG/TACO ROs, well abandonment

documentation, and a summary of all material transported on and offsite. The following

provides additional description of several key portions of the report.

NATURAL ATTENUATION ENHANCEMENT

A summary of the activities completed to enhance the natural attenuation in the area will

be provided including the field measurements and analytical results of groundwater

electron acceptors, the amount of HRC-X supplied, the completed HRC-X calculation

worksheet, and a narrative of the introduction method.

WELL ABANDONMENT

A narrative of the procedure and completed Illinois Department of Public Health water

well abandonment forms will be provided.

EXCAVATION MASS REDUCTION ACTIVITY REPORTING

The actual excavation area in both areal extent and vertically by subarea will be

documented. This will be correlated with the volume/weight of the material transported

offsite under manifest. Copies of the waste manifests will be provided. The soil volume

and contaminant concentrations previously documented will allow for an estimation of

the mass reduction accomplished by this effort.
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EXCAVATION SAMPLING ANALYSIS AND EVALUATION

The report will provide a summary of the excavation wall and base sample data and a

comparison of those concentrations with the PRGs specified in the ROD, 35 IAC 742

TACO ROs, and ROs identified in the IEPA correspondence dated July 22, 2004.

EXCAVATION BACKFILL AND CLAY CAP CONSTRUCTION

The source(s), types, and volumes of backfill material will documented and

summarized. The manner of placement of the clay material and means of compaction

will also be provided. A description of the steps taken to record the cap as a

engineered barrier or a copy of the document recorded on the property deed restricting

future development activities and protection of the cap will be provided.

PHOTOGRAPHIC DOCUMENTATION

Photographic documentation of the OSA prior to, during, and after completion of the

activities in this work plan will be provided.
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APPENDIX A

USEPA Approval Letter and Comment Response

USEPA Letter Dated August 15, 2005

SECOR Letter Response to USEPA and IEPA Comments

Dated June 28, 2005
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USEPA LETTER DATED AUGUST 15, 2005
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SECOR LETTER RESPONSE TO USEPA AND IEPA COMMENTS

DATED JUNE 28, 2005
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APPENDIX B

OSA Soil Investigation Analytical Results

October 2003 Summary Tables



Appendix B
SOIL ANALYTICAL RESULTS – OUTSIDE CONTAINER STORAGE AREA (OSA)

(S1-S8) – VOCs, DRO/JP-4, and RCRA METALS
AREA 9/10

SER GROUNDWATER CONTAMINATION SUPERFUND SITE
ROCKFORD, IL

S1

SECOR

Soil
Ingestion

Soil
Inhalation

Soil
Component of
Groundwater

Class 1 ADL

(ug/kg) (ug/kg) (ug/kg) (ug/kg) RES Q

1,1,1-Trichloroethane NL 1,200,000 2,000 ** 220,000 H 140,000 760 83 31 57 65 83 120 410 13 82 11 23 17 8.5

1,1,2,2-Tetrachloroethane NL NL NL NL 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

1,1,2-Trichloroethane 310,000 1,800,000 20 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

1,1-Dichloroethane 7,800,000 1,300,000 23,000 ** 7,600 11,000 230 5.1 U 4 Ja 11 8.2 7.2 Ja 17 120 5.6 U 15 5.3 U 5.3 U 5.2 U 5.4 U

1,1-Dichloroethene 700,000 1,500,000 60 ** 440 U 560 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

1,2-Dichloroethane 7,000 400 20 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 7.2 5.3 U 5.3 U 5.2 U 5.4 U

1,2-Dichloroethene (total) NL NL NL NL 12,000 9,400 280 19 6.1 14 12 11 24 130 5.6 U 22 5.3 U 4.5 Ja 3.5 Ja 5.4 U

1,2-Dichloropropane 9,000 15,000 30 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

2-Butanone (MEK) NL NL NL NL 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

2-Hexanone NL NL NL NL 440 U 410 U 90 U 5.1 U 5.1 U 32 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

4-Methyl-2-pentanone (MIBK) NL NL NL NL 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Acetone 7,800,000 100,000,000 16,000 ** 440 U 410 U 90 U 5.1 U 5.1 U 18 4.8 U 13 10 M 5.1 U 5.6 U 9.2 6.8 M 5.3 U 18 12

Benzene 12,000 800 30 ** 110 U 100 U 22 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 4.7 Ja 5.6 U 4.9 U 5.3 U 5.3 U 2.6 Ja 5.4 U

Bromodichloromethane 10,000 3,000,000 600 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 21 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Bromoform 81,000 53,000 800 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Bromomethane 110,000 10,000 200 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Carbon disulfide 7,800,000 720,000 32,000 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Carbon tetrachloride 5,000 300 70 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Chlorobenzene 1,600,000 130,000 1,000 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Chloroethane NL NL NL NL 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Chloroform 100,000 300 600 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Chloromethane NL NL NL NL 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

cis-1,3-Dichloropropene NL NL NL NL 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Ethylbenzene 7,800,000 400,000 13,000 ** 110 U 100 U 22 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 3.1 Ja 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 2.8 Ja

Methylene chloride 85,000 13,000 20 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 6.8 Ja 14 5.1 U 5.9 17 6.6 5.3 U 5.2 U 5.4 U

Styrene 16,000,000 1,500,000 4,000 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Tetrachloroethene 12,000 11,000 60 ** 360,000 150,000 2,200 520 62 73 110 180 220 660 38 130 32 46 35 23

Toluene 16,000,000 650,000 12,000 ** 1,700 2,300 22 U 5.1 U 5.1 U 6.4 M 4.8 U 9.4 U 7.2 U 9.6 5.6 U 4.9 U 5.3 U 5.3 U 6.8 7 H

trans-1,3-Dichloropropene NL NL NL NL 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Trichloroethene 58,000 5,000 60 ** 18,000 10,000 90 U 4.5 Ja 3.3 Ja 5.4 6.3 8.1 Ja 12 27 5.6 U 9.8 5.3 U 5.3 U 5.2 U 5.4 U

Vinyl chloride 460 280 10 ** 440 U 410 U 90 U 5.1 U 5.1 U 4.7 U 4.8 U 9.4 U 7.2 U 5.1 U 5.6 U 4.9 U 5.3 U 5.3 U 5.2 U 5.4 U

Xylenes (total) 160,000,000 320,000 150,000 ** 330 U 310 U 67 U 5.1 U 5.1 U 3.3 Ja 4.8 U 9.4 U 7.2 U 3.9 Ja 5.6 U 4.9 U 5.3 U 5.3 U 3.1 Ja 7.4

DRO/JP-4 89,000 U 89,000 U 4,800 U 4,700 U 4,300 U 4,200 U 4,200 U 4,300 U 4,200 U 4,800 U 4,300 U 4,300 U 4,300 U 4,200 U 4,300 U 4,200 U

ug/L

Arsenic,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Barium,TCLP 2,000 390 B 390 780 B 500 B 280 B 480 B 360 B 430 B 430 B 500 B 370 B 420 B 350 B 390 B 320 B 320 B

Cadmium,TCLP 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

Chromium,TCLP 100 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Lead,TCLP 7.5 9.2 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U

Mercury,TCLP 2 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

Selenium,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Silver,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Analyte

ROD - Preliminary Remediation Goals and/or Section
742.Table A: Tier 1 Soil Remediation Objectives for

Residential Properties

Location

Depth

Sample
Date

Units

SB-S1

4-6'

10/28/2003

ug/kg

SB-S1

2-4'

10/28/2003

ug/kg

SB-S1

8-10'

10/28/2003

ug/kg

SB-S1

6-8'

10/28/2003

ug/kg

SB-S1

12-14'

10/28/2003

ug/kg

SB-S1

10-12'

10/28/2003

ug/kg

SB-S1

16-18'

10/28/2003

ug/kg

SB-S1

14-16'

10/28/2003

ug/kg

SB-S1

20-22'

10/28/2003

ug/kg

SB-S1

18-20'

10/28/2003

ug/kg

SB-S1

24-26'

10/28/2003

ug/kg

SB-S1

22-24'

10/28/2003

ug/kg

SB-S1

28-30'

10/28/2003

ug/kg

SB-S1

26-28'

10/28/2003

ug/kg

SB-S1

32-34'

10/28/2003

ug/kg

SB-S1

30-32'

10/28/2003

ug/kg

ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/Lug/L ug/L

See endnotes for analytical qualifier explanation. 1 of 9 Appendix G - Apdx B



Appendix B
SOIL ANALYTICAL RESULTS – OUTSIDE CONTAINER STORAGE AREA (OSA)

(S1-S8) – VOCs, DRO/JP-4, and RCRA METALS
AREA 9/10

SER GROUNDWATER CONTAMINATION SUPERFUND SITE
ROCKFORD, IL

S2

SECOR

Soil
Ingestion

Soil
Inhalation

Soil
Component of
Groundwater

Class 1 ADL

(ug/kg) (ug/kg) (ug/kg) (ug/kg) RES Q

1,1,1-Trichloroethane NL 1,200,000 2,000 ** 240,000 370 43 23 M 17 58 39 38 H 540 330 23 H 13 9.2 22 15

1,1,2,2-Tetrachloroethane NL NL NL NL 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

1,1,2-Trichloroethane 310,000 1,800,000 20 ** 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

1,1-Dichloroethane 7,800,000 1,300,000 23,000 ** 8,100 94 U 6.8 3 Ja 4.6 U 9.7 H 5.8 7.6 U 110 100 U 2.7 Ja 5.1 U 5.1 U 5.2 U 4.9 U

1,1-Dichloroethene 700,000 1,500,000 60 ** 1,300 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

1,2-Dichloroethane 7,000 400 20 ** 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

1,2-Dichloroethene (total) NL NL NL NL 7,200 280 30 13 11 26 16 10 320 210 8.1 5.1 U 5.1 U 5.8 4.9 U

1,2-Dichloropropane 9,000 15,000 30 ** 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

2-Butanone (MEK) NL NL NL NL 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 8.1 5.2 U 4.9 U

2-Hexanone NL NL NL NL 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

4-Methyl-2-pentanone (MIBK) NL NL NL NL 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Acetone 7,800,000 100,000,000 16,000 ** 170 U 94 U 14 4.8 U 50 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 48 5.2 U 11

Benzene 12,000 800 30 ** 42 U 23 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 22 U 25 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Bromodichloromethane 10,000 3,000,000 600 ** 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Bromoform 81,000 53,000 800 ** 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Bromomethane 110,000 10,000 200 ** 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Carbon disulfide 7,800,000 720,000 32,000 ** 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Carbon tetrachloride 5,000 300 70 ** 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Chlorobenzene 1,600,000 130,000 1,000 ** 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Chloroethane NL NL NL NL 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Chloroform 100,000 300 600 ** 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Chloromethane NL NL NL NL 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

cis-1,3-Dichloropropene NL NL NL NL 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Ethylbenzene 7,800,000 400,000 13,000 ** 42 U 23 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 22 U 25 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Methylene chloride 85,000 13,000 20 ** 170 U 94 U 12 4.8 U 4.6 U 4.8 U 4.9 U 11 90 U 100 U 9.8 5.1 U 5.1 U 5.2 U 4.9 U

Styrene 16,000,000 1,500,000 4,000 ** 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Tetrachloroethene 12,000 11,000 60 ** 320,000 1,100 120 120 87 150 140 190 1,800 890 98 55 40 74 48

Toluene 16,000,000 650,000 12,000 ** 540 23 U 4.7 U 4.8 U 9.6 4.8 U 4.9 U 7.6 U 22 U 25 U 5.1 U 5.1 U 11 5.2 U 6.2

trans-1,3-Dichloropropene NL NL NL NL 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Trichloroethene 58,000 5,000 60 ** 20,000 110 11 7 4.9 13 9.8 8.7 140 100 U 5.4 5.1 U 5.1 U 5.2 U 4.9 U

Vinyl chloride 460 280 10 ** 170 U 94 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 90 U 100 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

Xylenes (total) 160,000,000 320,000 150,000 ** 130 U 70 U 4.7 U 4.8 U 4.6 U 4.8 U 4.9 U 7.6 U 67 U 75 U 5.1 U 5.1 U 5.1 U 5.2 U 4.9 U

DRO/JP-4 4,900 U 4,700 U 4,500 U 4,400 U 4,300 U 4,200 U 4,300 U 4,400 U 4,800 U 5,100 U 4,300 U 4,200 U 4,200 U 4,300 U 4,200 U

ug/L

Arsenic,TCLP 50 11 B 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Barium,TCLP 2,000 320 320 660 B 200 B 360 B 380 B 370 B 400 B 410 B 470 B 400 B 370 B 350 B 300 B 300 B

Cadmium,TCLP 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 12 4 B 5 U 5 U 5 U 5 U 5 U

Chromium,TCLP 100 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Lead,TCLP 7.5 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U

Mercury,TCLP 2 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

Selenium,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Silver,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

ug/L ug/Lug/L ug/L ug/L ug/Lug/L ug/L ug/Lug/L ug/L ug/L ug/Lug/L ug/L

SB-S2

30-32'

10/28/2003

ug/kg

SB-S2

28-30'

10/28/2003

ug/kg

SB-S2

26-28'

10/28/2003

ug/kg

SB-S2

24-26'

10/28/2003

ug/kg

SB-S2

22-24'

10/28/2003

ug/kg

SB-S2

20-22'

10/28/2003

ug/kg

SB-S2

18-20'

10/28/2003

ug/kg

SB-S2

16-18'

10/28/2003

ug/kg

SB-S2

14-16'

10/28/2003

ug/kg

SB-S2

12-14'

10/28/2003

ug/kg

SB-S2

10-12'

10/28/2003

ug/kg

SB-S2

8-10'

10/28/2003

ug/kg

SB-S2

6-8'

10/28/2003

ug/kg

SB-S2

4-6'

10/28/2003

ug/kg

SB-S2

2-4'

10/28/2003

ug/kg

Analyte

ROD - Preliminary Remedation Goals and/or Section
742.Table A: Tier 1 Soil Remediation Objectives for

Residential Properties

Location

Depth

Sample
Date

Units

See endnotes for analytical qualifier explanation. 2 of 9 Appendix G - Apdx B



Appendix B
SOIL ANALYTICAL RESULTS – OUTSIDE CONTAINER STORAGE AREA (OSA)

(S1-S8) – VOCs, DRO/JP-4, and RCRA METALS
AREA 9/10

SER GROUNDWATER CONTAMINATION SUPERFUND SITE
ROCKFORD, IL

S3

SECOR

Soil
Ingestion

Soil
Inhalation

Soil
Component of
Groundwater

Class 1 ADL

(ug/kg) (ug/kg) (ug/kg) (ug/kg) RES Q

1,1,1-Trichloroethane NL 1,200,000 2,000 ** 680 4,800 170 8.1 H 12 H 55 58 29 H 42 480 110 8.6 H 12 H 8.8 M 9.6 H 9.7 H 19 M

1,1,2,2-Tetrachloroethane NL NL NL NL 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

1,1,2-Trichloroethane 310,000 1,800,000 20 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

1,1-Dichloroethane 7,800,000 1,300,000 23,000 ** 100 1,300 58 4.9 U 5 U 10 M 8.2 5.3 U 3.7 Ja 120 36 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

1,1-Dichloroethene 700,000 1,500,000 60 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

1,2-Dichloroethane 7,000 400 20 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

1,2-Dichloroethene (total) NL NL NL NL 81 U 750 40 4.9 U 5 U 9.2 8.6 2.7 Ja 4 Ja 110 27 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

1,2-Dichloropropane 9,000 15,000 30 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

2-Butanone (MEK) NL NL NL NL 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.4 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

2-Hexanone NL NL NL NL 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

4-Methyl-2-pentanone (MIBK) NL NL NL NL 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Acetone 7,800,000 100,000,000 16,000 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.8 5.3 U 4.9 U 4.5 U 5.1 U

Benzene 12,000 800 30 ** 20 U 30 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 23 U 4 Ja 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Bromodichloromethane 10,000 3,000,000 600 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Bromoform 81,000 53,000 800 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Bromomethane 110,000 10,000 200 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Carbon disulfide 7,800,000 720,000 32,000 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Carbon tetrachloride 5,000 300 70 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Chlorobenzene 1,600,000 130,000 1,000 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Chloroethane NL NL NL NL 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Chloroform 100,000 300 600 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Chloromethane NL NL NL NL 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

cis-1,3-Dichloropropene NL NL NL NL 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Ethylbenzene 7,800,000 400,000 13,000 ** 20 U 30 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 23 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Methylene chloride 85,000 13,000 20 ** 81 U 120 U 4.4 U 4.9 U 5.4 10 7.7 5.3 U 4.9 U 91 U 5 U 14 6.5 5.3 U 4.9 U 4.5 U 11

Styrene 16,000,000 1,500,000 4,000 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Tetrachloroethene 12,000 11,000 60 ** 2,200 20,000 120 12 22 75 82 61 82 800 96 26 32 25 28 21 49

Toluene 16,000,000 650,000 12,000 ** 20 U 30 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 23 U 7.8 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

trans-1,3-Dichloropropene NL NL NL NL 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Trichloroethene 58,000 5,000 60 ** 81 U 450 9.2 4.9 U 5 U 4 Ja 5 5.3 U 3.8 Ja 91 U 6.2 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Vinyl chloride 460 280 10 ** 81 U 120 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 91 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

Xylenes (total) 160,000,000 320,000 150,000 ** 61 U 90 U 4.4 U 4.9 U 5 U 4.7 U 4.9 U 5.3 U 4.9 U 68 U 5 U 5.3 U 5.3 U 5.3 U 4.9 U 4.5 U 5.1 U

DRO/JP-4 4,400 U* 4,900 U* 4,900 U* 4,400 U* 4,400 U* 4,300 U* 4,300 U* 4,200 U* 4,300 U* 4,600 U* 4,800 U* 4,300 U* 4,300 U* 4,300 U* 4,200 U* 4,300 U* 4,200 U*

ug/L

Arsenic,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Barium,TCLP 2,000 700 B 740 B 740 590 B 430 B 410 B 420 B 410 B 410 B 430 B 350 B 370 B 390 B 400 B 330 B 400 B 410 B

Cadmium,TCLP 5 10 4 B 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

Chromium,TCLP 100 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Lead,TCLP 7.5 7.5 U 7 B 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U

Mercury,TCLP 2 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

Selenium,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Silver,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

ug/kg

Analyte

ROD - Preliminary Remedation Goals and/or Section
742.Table A: Tier 1 Soil Remediation Objectives for

Residential Properties

Location

Depth

Sample
Date

Units

10/28/2003

SB-S3

0-2'

10/28/2003 10/28/2003

SB-S3

4-6'

10/28/2003

ug/kg

SB-S3

2-4'

10/28/2003

ug/kg

SB-S3

8-10'

10/28/2003

ug/kg

SB-S3

6-8'

10/28/2003

ug/kg

SB-S3

12-14'

10/28/2003

ug/kg

SB-S3

10-12'

10/28/2003

ug/kg

SB-S3

16-18'

10/28/2003

ug/kg

SB-S3

14-16'

10/28/2003

ug/kg

SB-S3

20-22'

10/28/2003

ug/kg

SB-S3

18-20'

SBD-S3

24-26'

10/28/2003

ug/kg

SB-S3

24-26'

10/28/2003

ug/kg

SB-S3

22-24'

SB-S3

26-28'

10/28/2003

ug/kg

SB-S3

28-30'

10/28/2003

SB-S3

30-32'

10/28/2003

ug/kgug/kg ug/kgug/kg

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/L

See endnotes for analytical qualifier explanation. 3 of 9 Appendix G - Apdx B



Appendix B
SOIL ANALYTICAL RESULTS – OUTSIDE CONTAINER STORAGE AREA (OSA)

(S1-S8) – VOCs, DRO/JP-4, and RCRA METALS
AREA 9/10

SER GROUNDWATER CONTAMINATION SUPERFUND SITE
ROCKFORD, IL

S4

SECOR

Soil
Ingestion

Soil
Inhalation

Soil
Component of
Groundwater

Class 1 ADL

(ug/kg) (ug/kg) (ug/kg) (ug/kg) RES Q

1,1,1-Trichloroethane NL 1,200,000 2,000 ** 1,200 1,500 440 130 18 22 45 47 710 600 890 11 7.9 9.4 25 19

1,1,2,2-Tetrachloroethane NL NL NL NL 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

1,1,2-Trichloroethane 310,000 1,800,000 20 ** 100 U 92 U 8.3 Ja 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

1,1-Dichloroethane 7,800,000 1,300,000 23,000 ** 100 U 170 310 32 5.3 U 5.1 U 7.3 5.7 U 130 100 180 5.3 U 5.2 U 4.9 U 5 U 3.4 Ja

1,1-Dichloroethene 700,000 1,500,000 60 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

1,2-Dichloroethane 7,000 400 20 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

1,2-Dichloroethene (total) NL NL NL NL 300 450 200 78 5.1 Ja 7.1 17 10 310 240 380 3.4 Ja 5.2 U 4.9 U 5.1 6.2

1,2-Dichloropropane 9,000 15,000 30 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

2-Butanone (MEK) NL NL NL NL 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

2-Hexanone NL NL NL NL 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

4-Methyl-2-pentanone (MIBK) NL NL NL NL 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Acetone 7,800,000 100,000,000 16,000 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 17 4.5 U

Benzene 12,000 800 30 ** 25 U 23 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 25 U 23 U 21 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Bromodichloromethane 10,000 3,000,000 600 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 9.3 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Bromoform 81,000 53,000 800 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Bromomethane 110,000 10,000 200 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Carbon disulfide 7,800,000 720,000 32,000 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Carbon tetrachloride 5,000 300 70 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Chlorobenzene 1,600,000 130,000 1,000 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Chloroethane NL NL NL NL 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Chloroform 100,000 300 600 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Chloromethane NL NL NL NL 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

cis-1,3-Dichloropropene NL NL NL NL 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Ethylbenzene 7,800,000 400,000 13,000 ** 25 U 23 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 25 U 23 U 21 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Methylene chloride 85,000 13,000 20 ** 100 U 92 U 12 11 8.2 5.1 U 9.4 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 7.5

Styrene 16,000,000 1,500,000 4,000 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Tetrachloroethene 12,000 11,000 60 ** 5,100 4,400 580 110 51 46 100 120 1,600 1400 1,400 40 29 35 67 53

Toluene 16,000,000 650,000 12,000 ** 25 U 23 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 25 U 23 U 21 U 5.3 U 5.2 U 4.9 U 6.3 4.5 U

trans-1,3-Dichloropropene NL NL NL NL 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Trichloroethene 58,000 5,000 60 ** 300 310 120 13 2.7 Ja 3.1 Ja 6.6 7.1 100 91 110 5.3 U 5.2 U 4.9 U 5 U 3 Ja

Vinyl chloride 460 280 10 ** 100 U 92 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 100 U 93 U 85 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

Xylenes (total) 160,000,000 320,000 150,000 ** 75 U 69 U 9.6 U 4.4 U 5.3 U 5.1 U 5.1 U 5.7 U 75 U 70 U 64 U 5.3 U 5.2 U 4.9 U 5 U 4.5 U

DRO/JP-4 4,600 U* 5,100 U* 4,700 U* 4,600 U* 4,300 U* 4,300 U* 4,300 U* 4,300 U* 4,700 U* 4.4 U* 5,200 U* 4,200 U* 4,300 U* 4,200 U* 4,300 U* 4,300 U*

ug/L

Arsenic,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Barium,TCLP 2,000 330 B 840 B 790 B 530 B 530 B 120 B 450 B 310 B 350 B 350 B 460 B 360 B 370 B 360 B 380 B 370 B

Cadmium,TCLP 5 7 5 U 5 U 5 U 5 U 5 U 5 U 160 90 140 2 B 5 U 5 U 5 U 5 U 5 U

Chromium,TCLP 100 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Lead,TCLP 7.5 5.5 B 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U

Mercury,TCLP 2 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

Selenium,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Silver,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Analyte

ROD - Preliminary Remedation Goals and/or Section
742.Table A: Tier 1 Soil Remediation Objectives for

Residential Properties

Location

Depth

Sample
Date

Units

SB-S4

2-4'

10/29/2003

ug/kg

SB-S4

0-2'

10/29/2003

ug/kg

SB-S4

6-8'

10/29/2003

ug/kg

SB-S4

4-6'

10/29/2003

ug/kg

SB-S4

10-12'

10/29/2003

ug/kg

SB-S4

8-10'

10/29/2003

ug/kg

SB-S4

16-18'

10/29/2003

ug/kg

SB-S4

12-14'

10/29/2003

ug/kg

SBD-S4

18-20'

10/29/2003

ug/kg

SB-S4

18-20'

10/29/2003

ug/kg

SB-S4

22-24'

10/29/2003

ug/kg

SB-S4

20-22'

10/29/2003

ug/kg

SB-S4

26-28'

10/29/2003

ug/kg

SB-S4

24-26'

10/29/2003

ug/kg

SB-S4

30-32'

10/29/2003

ug/kg

SB-S4

28-30'

10/29/2003

ug/kg

ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/Lug/L ug/L

See endnotes for analytical qualifier explanation. 4 of 9 Appendix G - Apdx B



Appendix B
SOIL ANALYTICAL RESULTS – OUTSIDE CONTAINER STORAGE AREA (OSA)

(S1-S8) – VOCs, DRO/JP-4, and RCRA METALS
AREA 9/10

SER GROUNDWATER CONTAMINATION SUPERFUND SITE
ROCKFORD, IL

S5

SECOR

Soil
Ingestion

Soil
Inhalation

Soil
Component of
Groundwater

Class 1 ADL

(ug/kg) (ug/kg) (ug/kg) (ug/kg) RES Q

1,1,1-Trichloroethane NL 1,200,000 2,000 ** 230 860 130 18 H 100 U 23 H 22 H 35 250 300 23 H 12 H 21 H 20 H 24 H

1,1,2,2-Tetrachloroethane NL NL NL NL 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

1,1,2-Trichloroethane 310,000 1,800,000 20 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

1,1-Dichloroethane 7,800,000 1,300,000 23,000 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 55 3.4 Ja 4.9 U 5.3 3.9 Ja 4.8 U

1,1-Dichloroethene 700,000 1,500,000 60 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

1,2-Dichloroethane 7,000 400 20 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

1,2-Dichloroethene (total) NL NL NL NL 90 U 97 77 U 4.3 Ja 100 U 7.1 5.6 6.9 110 130 7.5 4.9 U 11 7.9 9.2

1,2-Dichloropropane 9,000 15,000 30 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

2-Butanone (MEK) NL NL NL NL 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

2-Hexanone NL NL NL NL 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

4-Methyl-2-pentanone (MIBK) NL NL NL NL 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Acetone 7,800,000 100,000,000 16,000 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 6.8 4.9 U 5 U 4 Ja 4.8 U

Benzene 12,000 800 30 ** 23 U 21 U 19 U 5 U 25 U 4.5 U 4.9 U 5.2 U 23 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Bromodichloromethane 10,000 3,000,000 600 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Bromoform 81,000 53,000 800 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Bromomethane 110,000 10,000 200 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Carbon disulfide 7,800,000 720,000 32,000 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Carbon tetrachloride 5,000 300 70 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Chlorobenzene 1,600,000 130,000 1,000 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Chloroethane NL NL NL NL 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Chloroform 100,000 300 600 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Chloromethane NL NL NL NL 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

cis-1,3-Dichloropropene NL NL NL NL 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Ethylbenzene 7,800,000 400,000 13,000 ** 23 U 21 U 19 U 5 U 25 U 4.5 U 4.9 U 5.2 U 23 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Methylene chloride 85,000 13,000 20 ** 90 U 85 U 77 U 13 100 U 5.5 4.9 11 91 U 5 U 12 7.2 5 U 4.7 U 6.6

Styrene 16,000,000 1,500,000 4,000 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Tetrachloroethene 12,000 11,000 60 ** 1,700 8,100 2,500 930 1,600 100 120 170 1,100 890 58 45 58 51 55

Toluene 16,000,000 650,000 12,000 ** 23 U 21 U 19 U 5 U 25 U 4.5 U 4.9 U 5.2 U 23 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

trans-1,3-Dichloropropene NL NL NL NL 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Trichloroethene 58,000 5,000 60 ** 90 U 190 77 U 5.7 100 U 5.7 5.6 8.2 67 Ja 54 5 U 4.9 U 5 U 4.7 U 4.8 U

Vinyl chloride 460 280 10 ** 90 U 85 U 77 U 5 U 100 U 4.5 U 4.9 U 5.2 U 91 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

Xylenes (total) 160,000,000 320,000 150,000 ** 68 U 64 U 57 U 5 U 76 U 4.5 U 4.9 U 5.2 U 68 U 5 U 5 U 4.9 U 5 U 4.7 U 4.8 U

DRO/JP-4 5,100 U 4,900 U 4,400 U 4,300 U 4,300 Ua 4,200 U 4,300 U 4,300 Ua 4,600 U 5,000 U 4,300 U 4,200 U 4,500 U 4,300 U 4,200 U

ug/L

Arsenic,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Barium,TCLP 2,000 930 B 930 910 B 680 B 530 B 430 B 490 B 450 B 560 B 470 B 470 B 460 B 430 B 440 B 390 B

Cadmium,TCLP 5 3900 3 B 7 120 310 310 58 48 140 150 8 20 18 5 U 5 U

Chromium,TCLP 100 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Lead,TCLP 7.5 7.5 U 22 12 43 6.3 B 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U

Mercury,TCLP 2 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

Selenium,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Silver,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

SB-S5

30-32'

10/29/2003

ug/kg

SB-S5

28-30'

10/29/2003

ug/kg

SB-S5

26-28'

10/29/2003

ug/kg

SB-S5

24-26'

10/29/2003

ug/kg

SB-S5

22-24'

10/29/2003

ug/kg

SB-S5

20-22'

10/29/2003

ug/kg

SB-S5

18-20'

10/29/2003

ug/kg

SB-S5

16-18'

10/29/2003

ug/kg

SB-S5

14-16'

10/29/2003

ug/kg

SB-S5

12-14'

10/29/2003

ug/kg

SB-S5

10-12'

10/29/2003

ug/kg

SB-S5

8-10'

10/29/2003

ug/kg

SB-S5

6-8'

10/29/2003

ug/kg

SB-S5

4-6'

10/29/2003

ug/kg

SB-S5

2-4'

10/29/2003

ug/kg

Analyte

ROD - Preliminary Remedation Goals and/or Section
742.Table A: Tier 1 Soil Remediation Objectives for

Residential Properties

Location

Depth

Sample
Date

Units

ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/Lug/L
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Appendix B
SOIL ANALYTICAL RESULTS – OUTSIDE CONTAINER STORAGE AREA (OSA)

(S1-S8) – VOCs, DRO/JP-4, and RCRA METALS
AREA 9/10

SER GROUNDWATER CONTAMINATION SUPERFUND SITE
ROCKFORD, IL

S6

SECOR

Soil
Ingestion

Soil
Inhalation

Soil
Component of
Groundwater

Class 1 ADL

(ug/kg) (ug/kg) (ug/kg) (ug/kg) RES Q

1,1,1-Trichloroethane NL 1,200,000 2,000 ** 11 67 77 8 7.4 15 18 11 21 12 7.5 7.9 8.6 13 9.9 9.3

1,1,2,2-Tetrachloroethane NL NL NL NL 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

1,1,2-Trichloroethane 310,000 1,800,000 20 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

1,1-Dichloroethane 7,800,000 1,300,000 23,000 ** 5 U 8.9 18 5.2 U 5 U 4.9 U 4.2 Ja 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

1,1-Dichloroethene 700,000 1,500,000 60 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

1,2-Dichloroethane 7,000 400 20 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

1,2-Dichloroethene (total) NL NL NL NL 5 U 4.7 U 11 5.2 U 5 U 4.9 U 3.3 Ja 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

1,2-Dichloropropane 9,000 15,000 30 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

2-Butanone (MEK) NL NL NL NL 5 U 4.7 U 4.4 U 5.2 U 5.7 6.1 H 6.9 5.1 U 6.8 6.6 5 U 5.3 U 6.7 6.3 4.9 6.6

2-Hexanone NL NL NL NL 5 U 4.7 U* 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

4-Methyl-2-pentanone (MIBK) NL NL NL NL 5 U 4.7 U* 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Acetone 7,800,000 100,000,000 16,000 ** 49 4.7 U 59 43 34 23 34 19 27 28 16 15 24 26 22 25

Benzene 12,000 800 30 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 3.2 Ja 4.4 U 3.4 Ja 3 Ja 3.8 Ja 3.9 Ja 3.4 Ja 5 U 5.4 U 2.5 Ja 5.1 U

Bromodichloromethane 10,000 3,000,000 600 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Bromoform 81,000 53,000 800 ** 5 U 4.7 U* 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Bromomethane 110,000 10,000 200 ** 5 U 4.7 U* 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Carbon disulfide 7,800,000 720,000 32,000 ** 5 U 9.4 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Carbon tetrachloride 5,000 300 70 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Chlorobenzene 1,600,000 130,000 1,000 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Chloroethane NL NL NL NL 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Chloroform 100,000 300 600 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Chloromethane NL NL NL NL 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

cis-1,3-Dichloropropene NL NL NL NL 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Ethylbenzene 7,800,000 400,000 13,000 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Methylene chloride 85,000 13,000 20 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Styrene 16,000,000 1,500,000 4,000 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Tetrachloroethene 12,000 11,000 60 ** 44 140 80 6.8 13 21 21 20 41 24 20 19 21 30 19 22

Toluene 16,000,000 650,000 12,000 ** 5 U 4.7 U 4.4 U 5.2 U 7.9 8.9 7.1 9.2 8.1 10 9.8 8.6 7.8 8.2 6.5 8.3

trans-1,3-Dichloropropene NL NL NL NL 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Trichloroethene 58,000 5,000 60 ** 5 U 4.7 U 3.8 Ja 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Vinyl chloride 460 280 10 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

Xylenes (total) 160,000,000 320,000 150,000 ** 5 U 4.7 U 4.4 U 5.2 U 5 U 4.9 U 4.4 U 5.1 U 5 U 5.6 U 5 U 5.3 U 5 U 5.4 U 4.2 U 5.1 U

DRO/JP-4 5,000 U* 5,000 U* 4,600 U* 4,400 U* 4,300 U* 4,300 U* 4,300 U* 4,200 U* 4,300 U* 4,700 U* 4,300 U* 4,400 U* 4,300 U* 4,300 U* 4,200 U* 4,200 U*

ug/L

Arsenic,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Barium,TCLP 2,000 390 B 810 B 810 540 B 390 B 390 B 400 B 360 B 450 B 380 B 370 B 330 B 330 B 320 B 420 B 460 B

Cadmium,TCLP 5 5 U 8 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

Chromium,TCLP 100 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Lead,TCLP 7.5 7.5 U 110 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U

Mercury,TCLP 2 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2.3 2 U 2 U 2 U

Selenium,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Silver,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

ug/Lug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/Lug/L ug/L ug/L

Analyte

ROD - Preliminary Remedation Goals and/or Section
742.Table A: Tier 1 Soil Remediation Objectives for

Residential Properties

Location

Depth

Sample
Date

Units

SB-S6

0-2'

10/29/2003

ug/kg

SB-S6

4-6'

10/29/2003

ug/kg

SB-S6

2-4'

10/29/2003

ug/kg

SB-S6

8-10'

10/29/2003

ug/kg

SB-S6

6-8'

10/29/2003

ug/kg

SB-S6

12-14'

10/29/2003

ug/kg

SB-S6

10-12'

10/29/2003

ug/kg

SB-S6

16-18'

10/29/2003

ug/kg

SB-S6

14-16'

10/29/2003

ug/kg

SB-S6

20-22'

10/29/2003

ug/kg

SB-S6

18-20'

10/29/2003

ug/kg

SB-S6

24-26'

10/29/2003

ug/kg

SB-S6

22-24'

10/29/2003

ug/kg

SB-S6

28-30'

10/29/2003

ug/kg

SB-S6

26-28'

10/29/2003

ug/kg

SB-S6

30-32'

10/29/2003

ug/kg

See endnotes for analytical qualifier explanation. 6 of 9 Appendix G - Apdx B



Appendix B
SOIL ANALYTICAL RESULTS – OUTSIDE CONTAINER STORAGE AREA (OSA)

(S1-S8) – VOCs, DRO/JP-4, and RCRA METALS
AREA 9/10

SER GROUNDWATER CONTAMINATION SUPERFUND SITE
ROCKFORD, IL

S7

SECOR

Soil
Ingestion

Soil
Inhalation

Soil
Component of
Groundwater

Class 1 ADL

(ug/kg) (ug/kg) (ug/kg) (ug/kg) RES Q

1,1,1-Trichloroethane NL 1,200,000 2,000 ** 12,000 4400 130 15 14 50 14 6.8 11 210 6.8 18 H 7.2 10 7.7 H 14 H 19 H

1,1,2,2-Tetrachloroethane NL NL NL NL 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

1,1,2-Trichloroethane 310,000 1,800,000 20 ** 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

1,1-Dichloroethane 7,800,000 1,300,000 23,000 ** 370 130 20 4.7 U 5.3 U 5.4 5 U 5.2 U 5.3 U 48 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

1,1-Dichloroethene 700,000 1,500,000 60 ** 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

1,2-Dichloroethane 7,000 400 20 ** 95 U 110 U 5.8 U* 4.7 U* 5.3 U* 5.3 U* 5 U 5.2 U* 5.3 U* 5.4 U 5.2 U* 5.5 U 5.3 U* 5.2 U* 5.4 U 5.3 U 5.2 U

1,2-Dichloroethene (total) NL NL NL NL 220 94 J 23 3.3 Ja 5.3 U 6.3 5 U 5.2 U 5.3 U 52 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 3.8 Ja

1,2-Dichloropropane 9,000 15,000 30 ** 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

2-Butanone (MEK) NL NL NL NL 95 U 110 U 5.8 U* 4.7 U* 5.3 U* 5.3 U* 5 U 5.2 U* 5.3 U* 5.4 U 5.2 U* 5.5 U 5.3 U* 5.2 U* 5.4 U 5.3 U 5.2 U

2-Hexanone NL NL NL NL 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U* 5.2 U 5.3 U 5.4 U* 5.2 U 5.5 U* 5.3 U 5.2 U 5.4 U* 5.3 U* 5.2 U*

4-Methyl-2-pentanone (MIBK) NL NL NL NL 95 U 110 U 5.8 U* 4.7 U* 5.3 U* 5.3 U* 5 U* 5.2 U* 5.3 U* 5.4 U* 5.2 U* 5.5 U* 4.3 U* 5.2 U* 5.4 U* 5.3 U* 5.2 U*

Acetone 7,800,000 100,000,000 16,000 ** 95 U 110 U 71 * 44 * 36 * 25 * 10 5.2 U* 5.3 U* 5.4 U 18 * 13 14 * 20 * 14 17 20

Benzene 12,000 800 30 ** 24 U 29 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.2 Ja 5.2 U 5.5 U 3.4 U 5.2 U 5.4 U 5.3 U 5.2 U

Bromodichloromethane 10,000 3,000,000 600 ** 95 U 110 U 5.8 U* 4.7 U* 5.3 U* 5.3 U* 5 U 5.2 U* 5.3 U* 5.4 U 5.2 U* 5.5 U 5.3 U* 5.2 U* 5.4 U 5.3 U 5.2 U

Bromoform 81,000 53,000 800 ** 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U* 5.2 U 5.3 U 5.4 U* 5.2 U 5.5 U* 5.3 U 5.2 U 5.4 U* 5.3 U* 5.2 U*

Bromomethane 110,000 10,000 200 ** 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U* 5.2 U 5.3 U 5.4 U* 5.2 U 5.5 U* 5.3 U 5.2 U 5.4 U* 5.3 U* 5.2 U*

Carbon disulfide 7,800,000 720,000 32,000 ** 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

Carbon tetrachloride 5,000 300 70 ** 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

Chlorobenzene 1,600,000 130,000 1,000 ** 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

Chloroethane NL NL NL NL 95 U 110 U 5.8 U* 4.7 U* 5.3 U* 5.3 U* 5 U 5.2 U* 5.3 U* 5.4 U 5.2 U* 5.5 U 5.3 U* 5.2 U* 5.4 U 5.3 U 5.2 U

Chloroform 100,000 300 600 ** 95 U 110 U 5.8 U* 4.7 U* 5.3 U* 5.3 U* 5 U 5.2 U* 5.3 U* 5.4 U 5.2 U* 5.5 U 5.3 U* 5.2 U* 5.4 U 5.3 U 5.2 U

Chloromethane NL NL NL NL 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

cis-1,3-Dichloropropene NL NL NL NL 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

Ethylbenzene 7,800,000 400,000 13,000 ** 24 U 29 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

Methylene chloride 85,000 13,000 20 ** 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 11 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

Styrene 16,000,000 1,500,000 4,000 ** 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

Tetrachloroethene 12,000 11,000 60 ** 49,000 17,000 84 18 28 60 34 30 47 590 16 42 25 24 24 34 40

Toluene 16,000,000 650,000 12,000 ** 24 U 29 U 5.8 U 4.7 U 5.3 U 5.3 U 7.4 5.2 U 5.3 U 9.7 6.7 7.6 8.5 6.5 7.3 7.2 7.5 H

trans-1,3-Dichloropropene NL NL NL NL 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

Trichloroethene 58,000 5,000 60 ** 670 270 6 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 15 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

Vinyl chloride 460 280 10 ** 95 U 110 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

Xylenes (total) 160,000,000 320,000 150,000 ** 71 U 86 U 5.8 U 4.7 U 5.3 U 5.3 U 5 U 5.2 U 5.3 U 5.4 U 5.2 U 5.5 U 5.3 U 5.2 U 5.4 U 5.3 U 5.2 U

DRO/JP-4 4,900 U 4,900 U 4,900 U 4,400 U 4,400 U 4,400 U 4,200 U 4,300 U 4,300 U 5,000 U 4,200 U 4,300 U 4,200 U 4,200 U 4,200 U 4,500 U 4,200 U

ug/L

Arsenic,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Barium,TCLP 2,000 460 510 690 B 610 B 530 B 650 B 420 B 130 B 130 B 390 B 410 B 340 B 420 B 330 B 360 B 350 B 380 B

Cadmium,TCLP 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

Chromium,TCLP 100 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Lead,TCLP 7.5 28 7.5 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U

Mercury,TCLP 2 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

Selenium,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Silver,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

ug/kgug/kg ug/kgug/kg

SB-S7

28-30'

10/30/2003

SB-S7

30-32'

10/30/2003

SB-S7

26-28'

10/30/2003

ug/kg

SBD-S7

24-26'

10/30/2003

ug/kg

SB-S7

24-26'

10/30/2003

ug/kg

10/30/2003

SB-S7

22-24'

10/30/200310/30/2003

ug/kg

SB-S7

20-22'

10/30/2003

ug/kg

SB-S7

18-20'

10/30/2003

ug/kg

SB-S7

16-18'

10/30/2003

ug/kg

SB-S7

14-16'

SB-S7

12-14'

10/30/2003

ug/kg

SB-S7

10-12'

10/30/2003

ug/kg

SB-S7

8-10'

10/30/2003

ug/kg

10/30/2003

ug/kgug/kg

SB-S7

4-6'

10/30/2003

ug/kg

SBD-S7

2-4'

ug/L

SB-S7

6-8'

ug/L

Analyte

ROD - Preliminary Remedation Goals and/or Section
742.Table A: Tier 1 Soil Remediation Objectives for

Residential Properties

Location

Depth

Sample
Date

Units

SB-S7

2-4'

10/30/2003

ug/Lug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/Lug/Lug/L ug/L ug/L ug/Lug/L
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Appendix B
SOIL ANALYTICAL RESULTS – OUTSIDE CONTAINER STORAGE AREA (OSA)

(S1-S8) – VOCs, DRO/JP-4, and RCRA METALS
AREA 9/10

SER GROUNDWATER CONTAMINATION SUPERFUND SITE
ROCKFORD, IL

S8

SECOR

Soil
Ingestion

Soil
Inhalation

Soil
Component of
Groundwater

Class 1 ADL

(ug/kg) (ug/kg) (ug/kg) (ug/kg) RES Q

1,1,1-Trichloroethane NL 1,200,000 2,000 ** 500 120 31 10 7.8 24 8.3 12 11 48 110 16 23 6.2 26 7.8 8.9

1,1,2,2-Tetrachloroethane NL NL NL NL 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

1,1,2-Trichloroethane 310,000 1,800,000 20 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

1,1-Dichloroethane 7,800,000 1,300,000 23,000 ** 92 U 13 3.9 Ja 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 3.9 Ja 5.2 U 5.3 U 2.9 Ja 5.1 U 5.2 U

1,1-Dichloroethene 700,000 1,500,000 60 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

1,2-Dichloroethane 7,000 400 20 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

1,2-Dichloroethene (total) NL NL NL NL 92 U 21 6.8 5.1 U 4.8 U 4.5 4.9 U 5 U 5.2 U 13 28 7 3.2 Ja 5.3 U 6 5.1 U 5.2 U

1,2-Dichloropropane 9,000 15,000 30 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

2-Butanone (MEK) NL NL NL NL 92 U 5.3 4.8 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

2-Hexanone NL NL NL NL 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

4-Methyl-2-pentanone (MIBK) NL NL NL NL 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Acetone 7,800,000 100,000,000 16,000 ** 92 U 52 30 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Benzene 12,000 800 30 ** 23 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 3.0 J 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Bromodichloromethane 10,000 3,000,000 600 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Bromoform 81,000 53,000 800 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Bromomethane 110,000 10,000 200 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Carbon disulfide 7,800,000 720,000 32,000 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Carbon tetrachloride 5,000 300 70 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Chlorobenzene 1,600,000 130,000 1,000 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Chloroethane NL NL NL NL 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Chloroform 100,000 300 600 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Chloromethane NL NL NL NL 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

cis-1,3-Dichloropropene NL NL NL NL 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Ethylbenzene 7,800,000 400,000 13,000 ** 23 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Methylene chloride 85,000 13,000 20 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Styrene 16,000,000 1,500,000 4,000 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Tetrachloroethene 12,000 11,000 60 ** 2,800 150 39 38 29 57 32 53 46 110 630 45 72 25 65 30 33

Toluene 16,000,000 650,000 12,000 ** 23 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 6.1 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

trans-1,3-Dichloropropene NL NL NL NL 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Trichloroethene 58,000 5,000 60 ** 110 12 3 Ja 5.1 U 4.8 U 3.9 Ja 4.9 U 5 U 5.2 U 7.2 13 2.7 Ja 3.7 Ja 5.3 U 4.2 Ja 5.1 U 5.2 U

Vinyl chloride 460 280 10 ** 92 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

Xylenes (total) 160,000,000 320,000 150,000 ** 69 U 4.7 U 4.5 U 5.1 U 4.8 U 4.3 U 4.9 U 5 U 5.2 U 5.5 U 4.6 U 4.1 U 5.2 U 5.3 U 4.9 U 5.1 U 5.2 U

DRO/JP-4 5,000 U 4,800 U 4,700 U 4,200 U 4,300 U 4,400 U 4,300 U 4,300 U 4,300 U 5,000 U 4200 U 4,200 U 4,300 U 4,400 U 4,300 U 4,400 U 4,200 U

ug/L

Arsenic,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Barium,TCLP 2,000 380 890 B 620 B 390 B 430 B 390 B 530 B 200 B 410 B 390 B 350 B 140 B 440 B 410 B 390 B 380 B 460 B

Cadmium,TCLP 5 20 12 4 B 5 U 5 U 5 U 5 U 4 B 5 U 47 5 U 5 U 5 U 5 U 5 U 5 U 5 U

Chromium,TCLP 100 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Lead,TCLP 7.5 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U 7.5 U

Mercury,TCLP 2 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

Selenium,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

Silver,TCLP 50 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U

SB-S8

30-32'

10/30/2003

ug/kg

SB-S8

28-30'

10/30/2003

ug/kg

SB-S8

26-28'

10/30/2003

ug/kg

SB-S8

24-26'

10/30/2003

ug/kg

SB-S8

22-24'

10/30/2003

ug/kg

SB-S8

20-22'

10/30/2003

ug/kg

SBD-S8

18-20'

10/30/2003

ug/kg

SB-S8

18-20'

10/30/2003

ug/kg

SB-S8

16-18'

10/30/2003

ug/kg

SB-S8

14-16'

10/30/2003

ug/kg

SB-S8

12-14'

10/30/2003

ug/kg

SB-S8

10-12'

10/30/2003

ug/kg

SBD-S8

8-10'

10/30/2003

ug/kg

SB-S8

8-10'

10/30/2003

ug/kg

SB-S8

6-8'

10/30/2003

ug/kg

SB-S8

4-6'

10/30/2003

ug/kg

SB-S8

2-4'

10/30/2003

ug/kg

Analyte

ROD - Preliminary Remedation Goals and/or Section
742.Table A: Tier 1 Soil Remediation Objectives for

Residential Properties

Location

Depth

Sample
Date

Units

ug/L ug/L ug/Lug/L ug/L ug/L ug/L ug/Lug/L ug/L ug/L ug/Lug/Lug/L ug/L ug/Lug/L

See endnotes for analytical qualifier explanation. 8 of 9 Appendix G - Apdx B



Appendix B
SOIL ANALYTICAL RESULTS – OUTSIDE CONTAINER STORAGE AREA (OSA)

(S1-S8) – VOCs, DRO/JP-4, and RCRA METALS
AREA 9/10

SER GROUNDWATER CONTAMINATION SUPERFUND SITE
ROCKFORD, IL

SECOR

Analytical Table Notes:

Sample Collection Method
SB - Soil Boring
GW - Groundwater

General Abbreviations and Symbols
NL - Not Listed
Res - Result or Reporting Limit
RO - Remediation Objective
Q - Qualifier
** - Less than or equal to specified RO

Data Presentation
0.005 U Not detected at specified Reporting Limit
0.005 U (Bold) Detection limit above lowest specified RO
0.005 (Bold, Italic) Indicates compound detected but below lowest specified RO
0.005 (Bold, Italic, Shaded) Indicates compound detected above lowest specified RO

(Blank) Indicates no analytical data for compound

Analytical Data Qualifiers
B - (Metals) Results less than reporting limit but greater than or equal to Method Detection Limit
E - Result exceeds calibration range, secondary dilution required
U - Not Detected
J - Estimated value below the Reporting Limit
a - Concentration is below the Method Reporting Limit
* - Batch QC exceeded the upper or lower control limits
H - Result based on an alternative peak selection upon analytical review
M - Manually Integrated Compound
# - Concentration above Background Level but below lowest RO

ENDNOTES
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Appendix G

APPENDIX C

HRC-X Product Information &

Calculation Spreadsheet









SECOR

02072.04r01 100%Design

APPENDIX H

IEPA Model Environmental Land Use Control Form
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